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1.0 INTRODUCTION

1.1 Background: An air emissions diagnostic test program was

conducted at the inlet and outlet of the wet scrubber serving the
strandboard manufacturipg plant at Louisiana Pacific Corporation
in Dungannon, Virginia; The test program was performed on March
08, 1995 by ETS, Incorporated (ETSj of Roanoke, Virginia. ETS
persénnel participating in the test program were Kevin Baird,
Lance Humphries, Carl Powell, and Colgate Selden. Program
coordination was provided by Susan Somers and Mickey Mu;lins of

Louisiana Pacific.

1.2 oObjective: The objective of the diagnostic test program was
to evaluate the particulate, caicium, iron, manganese,
phoSphorus,'potassium, sodium, and sulfur emissions from the wet
scrubber inlet and outlet. Particle size testing was also

conducted.

1.3 Test Program: Three 60-minute tests were conducted at the
inlet and outlet to the wet scrubber. Testing was conducted in

accordance with the U.S. Environmental Protection Agency (EPA)

reference test methods published in the Code of Federal
Requlations, Title 40, Part 60 (40 CFR 60), Appendix A. Appendix
A of this report contains a complete test log detailing the date

and time of each test run.




2.0 UMMARY OF RESULTS

Table 1 presents the results of the testing for particulate
and metals emissions at the scrubber inlet, and the outlet
results are summarized in Table 2. Detailed data and results fbr

the scrubber inlet and outlet are found in Appendices B and C.

3.0 OTHER APPLICABLE RESULTS
on March 09 through 10, 1995, particle size testing was

conducted for Wheelabrator Clean Air Systems on the scrubber
inlet and outlet. EPA Method 4 (from 40 CFR 60, Appendix A) was
utilized as the sampling procedure. The samples were dried and
an organic extraction was performed in accordance with EPA Method
202. A BACHO Particle Classifier was utilized to perform
particle size classification on the inlet sample. Due to limited
sample collection, the outlet sample was analyzed using X-Ray
Sedigraphy. Tables 3 and 4 contain particle sizing results and
particle distribution graphs for the scrubber inlet and outlet,
respectively. All data and results, including raw field data and

laboratory data, are included in Appendix J.




TABLE 1

SUMMARY OF PARTICULATE AND METALS EMISSIONS
LOUISIANA PACIFIC

SCRUBBER INLET

RUN 1.D. - S1-M5/202-R1 SI-M5/202-R2  SI-M5/202-R3
DATE ' 03/08/95 03/08/95 03/08/95
TIME STARTED 09:25 12:15 18:45
TIME ENDED 10:38 16:32 19:54

SAMPLING PARAMETERS

Metered Volume - dcf 29.408 20.447 34.031
Corrected Volume - dscf ' 35.407 35.635 ) 30.576
Total Test Time - min 60 60 60

% Isokinetics 104.0 107.1 94.0

GAS PARAMETERS

Gas Temperature-° F 182 180 170
Cxygen - % 175 17.7 17.9
Carbon Dicxide - % 3.0 2.9 28

Moisture - % . 219 20.1 23.8

GAS FLOWRATE

Velocity - f'sec 84.78 79.49 80.28
Actual Volume - acfm 63921 59935 60531
Standard Volume - dscfm 37009 36166 35365

SUSPENDED PARTICULATE EMISSIONS

Cong. - gridscf 0.251 0.282 0.301
Mass Rate - [b/hr 79.49 87.53 91.26

CONDENSIBLE PARTICULATE EMISSIONS

Conc. - gr/dscf _ 0.047 0.025 0.021
Mass Rate - Ib/hr 14.76 7.7¢ 6.25

TOTAL PARTICULATE EMISSIONS

Conc. - gridscf 0.297 0.307 0.322
Mass Rate - Ib/hr 94.25 95.24 97.52
METALS EMISSIONS - (ib/hr)

Calcium 1.6343 1.9574 2.0792
Iron 0.1021 0.0926 0.1496
Manganese 0.0737 0.0696 0.0843
Phosphorus ) 0.1195 0.1220 0.1271
Potassium 3.8451 3.0528 2.9880
Sodium 1.6668 - 0.8417 1.1817
Sulfur 0.6108 0.64686 0.7980

NOTE: All metal components were blank corrected in accordance with draft EPA Method 29.

3

AVERAGE

37.629
33.873
60
101.7

181
17.7
29
21.9

81.52
61462
36180

0.278
86.09

0.031
9.57

0.308
95.67

1.8903
0.1147
0.0759
0.1229
3.2953
1.2301
0.6851




TABLE 2
SUMMARY OF PARTICULATE AND METALS EMISSIONS I
LOUISIANA PACIFIC
SCRUBBER OUTLET I
RUN 1.D. ‘ , §0-M5/202-R1  S0O-M5/202-R2 SO-M5/202-R3 ~ AVERAGE
DATE 03/08/95 03/08/85 03/08/95 .
TIME STARTED 09:25 12:15 18:45 I
TIME ENDED 10:38 16:32 19:55
SAMPLING PARAMETERS l
Metered Volume - def 40.010 42 552 38.317 - 40.253
Corrected Volume - dscf 37.162 39.582 35.498 ' 37.414 I
Total Test Time - min 60 60 60 60
% Isokinetics 92.8 103.8 956 97.4
GAS PARAMETERS '
Gas Temperature -° F 156 155 l 157 156
Oxygen - % 17.3 17.5 17.9 176
Carbon Dioxide - % 32 3.0 26 29
Moisture - % 23.9 286 23.9 28.5 l
GAS FLOWRATE
Velocity - ft/sec 71.59 72,64 66.58 70.27 l
Actual Volume - acfm 53975 54769 50200 52981
Standard Volume - dscfm 32962 31407 30592 31654
EILTERABLE PARTICULATE EMISSIONS I
Conc. - grfdscf 0.068 0.056 0.052 0.059
Mass Rate - Ib/hr 19.10 15.21 13.68 15.99
CONDENSIBLE PARTICULATE EMISSIONS
Conc. - gridscf 0.000 0.021 0.013 0.011 l
Mass Rate - Ib/hr _ 0.00 5.73 3.29 3.01
TOTAL PARTICULATE EMISSIONS - l
Conc. - gridscf 0.068 0.078 0.065 0.070
Mass Rate - b/hr 19.10 20.94 16.97 19.00 l
METALS EMISSIONS - {Ib/hr)
Calcium 0.0623 0.0731 0.0554 0.0636
lron ' 0.0208 0.0181 0.0179 0.0180
Manganese 0.0224 0.0166 0.0190 0.0194
Phosphorus < 0.0352 < 0.0315 < 0.0342 < 0.0336
Potassium 2.9566 2.0845 23118 ' 2.4510 I
Sodium 1.0366 0.4367 0.8285 0.7673
Sulfur 0.5785 0.4786 0.4743 0.5105
NOTE: All metal components were blank corrected in accordance with draft EPA Methed 29. l
“ i




9ZIS palelS uey ] ssa %, SANe|NWNY
00l 08 09 oy 0c¢ 0
} + { + 4 + } + 1
- 0L w
a. ) 58'8 051
Pl 85°6L 851 ¥5'6S ~
g = 8l £5°¢C 59°0
.............. 0oL S LrvL Ll 95°0F
6E'LS oz'Sk N4
60°2Y 816l LLb)
16'92 A 85C1
m L9EL 50'L o8y
ooolL - 299 299 ov'e
. % IALLYINWND % LM 3ZIS
J8|uU| J8qqnJds
uonnquisiq ajdied or:o) 3L aN3
H H H H 01:60 JNIL LHVLS
S6/0L/€0 . 3lva

13N ¥38gnyos
SWILSAS ¥IV NYI10 HOLVHEYTITHM
S1INSIY ONIZIS T10ILMYd OHOVE/Z0Z QOHLIN vd3

€ 37avl




‘I_.ll.ll.ll.lﬁll.ll_.ll.lllll

0001 00 00°0§ <
000} Gh 00°0S-00°0%
5'88 'Sl 00°0%-00°0€
Lzl eah 00°0£-00°0Z
¥bS €6l 00°02-00°01
92I1g pajels uey] sso7 9% aAne|nwng b'se ve 0001-00'6
0ol 08 09 ob 0z 0 Lt b 00'6008
: ole L 00'8-00°2
; “ “ : " " " “ | - 10 662 X4 00°2-00'9 7
912 ¥'9 00'9-00°S |
Zie b'e 00°G-00'F |
: L'gl L€ 00'7-00'€ 7
] ¥yl L't 006002
b o ol L'S " 00Z-00°) 7
N . . b |
o oy 0 00'4-06°0 |
, = Ty €0 06°0-08°0 |
: 3 6¢ €0 08°0-0L0
oL <= o¢ - 0 0£°0-09°0 ©
ZE 10 09°0-05°0
b 0 06'0-0%'0
L2 50 0¥"0-0€°0
z2 90 0€'0-02'0
004 o'l L0 02°0-0+'0
60 60 0L'0-00°0
1I9INQ 19qqnI0S % IALLYINNND % LM 3zis
uonnqiLnisia sjonie
u. Q “—. Q _ .”_..._ n_ 00:61 AWIL ON3
1S:L1 JNIL LNVLS
56/60/€0 aLva
131100 ¥38NNOS

SWILSAS iV NY310 HO1VygY1aaHM
SL1INS3d ONIZIS T7101LHVd AHDYHOIG3S AVYH-X/Z02 AOHL3IN Yd3

¥ 3avl



4.0 SAMPLiNG AND ANALYTICAL PROCEDURES
All sampling and analytical procedures followed those
recommended by the EPA in 40 CFR 60, Appendix A, or other methods
generally accepted by the EPA and the Virginia Department of
Environmental Quality (VDEQ). These procedures were modified to
incorporate EPA Method 5, EPA Method 202, and Draft EPA Method 29
into a single sampling train. The following specific methods
were used:
- EPA Method 1 for determination of sampling and traverse
points; :

+ EPA Method 2 for flue gas velocity and volumetric flow
rate;

- EPA Method 3 for sampling for flue gas composition and
molecular weight;

- EPA Method 3A for flue gas composition and molecular
weight;

- EPA Method 4 for flue gas moisture content;

+ Modified EPA Method 5 for determination of total
particulate emissions;

+ Modified EPA approved "Methodology for the
Determination of Metals Emissions in Exhaust Gases from
Hazardous Waste Incineration and Similar Combustion
Processes" (EPA Document 530-SW-91-010) for manganese
and phosphorous emissions; (Draft EPA Method 29);

- Modified EPA Method 202 for determination of suspended
and condensible particulate emissions.

Appéndices E and F contain all of the field sampling data.

Laboratory data for the analyses are contained in Appendices G

and H.




4.1 Sampling Procedures
4.1.1 Sampling Point Determination - EPA Method 1: A total of

24 sampling and traverse points (12 for each of two ports) were
utilized at the wet scrubber inlet and outlet for all.pollutant
and gas flow rate measurements. The scrubber inlet and outlet
ducts each had a diameter of 48 inches. Figure 1 shows the

location of the sampling and traverse points for the wet scrubber

inlet and outlet.

4.1.2 Volumetric Measurements - EPA Method 2: EPA Method 2 was

used to determine the velccity and volumetric flow rates of the
stack gases. Stainless steel Type-S pitot tubes were used to
measure the gas velocity heads. The pitot tubes were calibrated
against a NBS traceable pitot tube in accordance with Method 2.
Calibrated Type-K thermocouples were used to determine gas
temperatures. Velocity and temperature measurements were made at

each point in the traverse as shown in Figure 1.

T
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1 93.3 44.78
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INSIDE STACK DIAMETER 48.0 in 4.0 ft

Figure 1 - Sampling and Traverse Points for the Wet Scrubber

Inlet and OQutlet




4.1.3 Molecular Weight Determination - EPA Method 3: Gas

compositional measurements (0, and CO,) for determining the
average molecular weight of the stack gases were done in.
accordance with EPA Reference Method 3. Multi-point, integrated
sampling was used to qbtain a constant rate sample of flue gas
concurrent with the pollutant testing. Sampling was of the same
duration {except purges following port changes) as the pollutant

runs.

A stainless steel probe was affixed to the pollutant
sampling probe for this purpose. A peristaltic pump, delivering
500 to 750 ml/min of flue gas, was used to fill a Tedlar bag.
Moisture was removed from the sample gas by means of an air-
cooled condenser located prior to the pump. Figure 2 shows a

schematic of the Method 3 sampling train.

4.1.4 Flue Gas Moistﬁre Content - EPA Method 4: The flue gas
moisture was measured in conjunction with each of the particulate
tests according to the sampling and analytical procedures
outlined in EPA Method 4. The flue gas moisture for each test
was determined by gravimetric analyses of the water collected in
the impinger condensers of the particulate sampling train. All
impingers were contained in an ice bath throughout the testing in
order to assure complete condensation of the moisture in the flue

gas stream. Any moisture which was not condensed in the

10
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impingers was captured in the silica gel contained in the final

impinger.

4.1.5 Particulate and Multiple Metals Sampling: Sampling for

total particulate, calcium, iron, manganese, phosphorus,
potassium, sodium, and sulfur was performed in accordance with
EPA Method 5 of 40 CFR 60 in conjunction with EPA Method 202 of
40 CFR 51 and with Draft EPA Method 29. This methodology is

commonly referred to as the Multi-Metals procedure.

4.1.5.1 Sampling Train Description: Figure 3 shows the major
components of the Method 5/202 and multiple metals sampling

train. A heated stainless steel probe with a teflon liner was

used to withdraw the gas sample. The probe was equipped with an

appropriately sized glass nozzle connected to the liner for

isokinetic gas withdrawal.

From the nozzle and probe, sample gas was pulled through a

heated glass filter holder which held a Pallflex ultra-pure 2500

QUAT-UP quartz filter supported on a teflon frit maintained at

248°F + 25°F to prevent water condensation. Sample gas was

subsequently passed through an impinger train consisting of five

glass impingers immersed in an ice bath. .The first, second, and

third impingers each contained 100 milliliters of deionized

distilled water. The fourth impinger was initially empty, and

12
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the fifth initially contained approximately 200 grams of silica

gel.

4.1.5.2 Sampling Train Operation: Sampling was done in

accordance with EPA Method 5 procedures aﬁd specifications,
including leak checking and isokinetic sampling rate. However,
stack traversing during sampling was not performed due to
difficulties in accessing the sampling ports. Sampling was
conducted at a single point within the duct. One test run of
approximately 60 minutes was performed at both the inlet and

outlet.

4.1.5.3 Sample Recovery and Clean-Up: Recovery of the front-

half of the sampling‘train (probe plus filter and associated.

glassware) was performed in accordance with EPA Method 5

procedures. The probe and front-half glassware were rinsed with

acetone three times each and brushed between rinses with a Teflon

fiber brush. Following the acetone rinse, the probe and front-

half glassware were rinsed with 0.1 Normai nitric acid. Expecsed

filters were placed back into their original tared containers.

The back-half of the sampling train (impingers plus

connecting glassware) were recovered in accordance with EPA

Method 202 procedures. The pH of the first impinger was measured

immediately after the test. If the pH was less than 4.5, then

the entire impinger train was purged for one hour using purified

14
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air in accordance with Method 202 procedures. If the pH of the

first impinger exceeded 4.5, then the purge was omitted.

After purging (if applicable), the contents of the first
four impingers were measured and transferred to glass jars. The
first fouf impingers and all back-half glassware were rinsed
twice with water. All water rinses were collected with the
impinger contents. The back-half glassware was then rinsed twice
with methylene chloride. These rinses were collected into a

separate glass jar.

The silica gel from the fifth impinger was transferred back
to its original Nalgene container. The amount of moisture
collected in the sampling train was quantified in order to
determine the stack gas moisture content in accordance with EPA

Method 4.

4.1.5.4 Field Blanks: Acetone, 0.1 Normal nitric acid, water,
and methylene chloride field blanks were collected during the
test program. Each blank was taken from the same reagent stock

used for testing.

4.2 Analytical Procedures
4.2.1 Oxygen and Carbon Dioxide - EPA Method 3A: Oxygen and

carbon dioxide concentrations of the Method 3 gas samples were

measured instrumentally using continucus gas analyzers. A

15




Teledyne Model 320A Chemical Cell Portable O, Analyzer and a
HORIBA Model PIR-2000 NDIR CO, Analyzer were used for the
analyses. Each instrument conformed to the design specifications
of EPA Method 3A. Prior to each series of gnalyses, each
analyzer was zeroed using zero nitrogen, and spanned using a
certified. calibration gas with a concentration of 80 to 90
percent of the instrument'span. Following calibration a mid
range gas, 50 to 60 percent of the instrument span, was
introduced to each monitor. The mid range response error never

exceeded two percent of the instrument span.

4.2.2 Moisture Content Analysis- EPA Method 4: Moisture

contents were determ;ﬁed gravimetrically in accordance with
Method 4 by measuring either the volume or mass gains of each
impinger in the pollutant sampling trains. Data for these
measurements are included in the respective analytical appendices

for each pollutant.

4.2.3 Particulate Analyses - EPA Method 5 and 202: Particulate

matter was determined in accordance with EPA Method 5 and 202
procedures. Appendix G contains the laboratory data for the

analysis.

The filter was desiccated and analyzed gravimetrically to a
constant weight. The front-half acetone rinse was evaporated and

analyzed gravimetrically to a constant weight. The front-half

16
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particulate catch equals the sum of the front half acetone rinse

and the filter, in accordance with Method 5.

The determination of the total condensible particuléte
matter in the back-half of the sampling train was determined in
accordance with Method 202 procedures. The total sulfate
concentration of the impinger contents and aqueous rinses was
determined by analyzing an aliquot of the impinger water and
rinses sample using ion chromatography. The impinger contents
and aqueous rinses were then combined with the methylene chloride
rinses an& extracted twice with methylene chloride using a
separatory funnel. The sample was divided into organic
(methylene chloride) and inorganic (aqueous) fractions. The
organic fraction was evaporated at room temperature and pressure,
and the resulting residue gravimetrically analyzed to a constant

weight.

The inorganic fraction was evaporated to dryness at 105°C.
If the pH of the original impinger solutions was less thanl4.5,
then the resulting residue was redissolved in 100 milliliters of
distilled water and the pH was increased using concentrated
ammonium hydroxide. The resulting solution was evaporated to
dryness at 105°C once more, and the residue was determined
gravimetrically. If the pH of the original solution was greater

than 4.5, then the addition of ammonium hydroxide was omitted.

17




The back-half condensible particulate cétch equals the
organic residue plus the inorganic residue plus the combined
water removed by the acid-base reaction based on the‘impinger
analysis for sulfate. The total particulate catch equals the
front-half probe rinse and filter plus the back-half

condensibles.

4.2.4 Multi-Metals Analyses — EPA Multi-Metals: The filter of

the EPA Method 5/202 sampling train were analyzed for calcium,
iron, manganese, phosphorus, potassium, sodium, and sulfur.
Analyses of the filters were conducted after completion of the
Method 5 gravimetric analyses. SW-846 Methods (atomic
absorption) were used to detefmine the metals concentrations.
Appendix H contains the laboratory report for the metals

analyses.

The digested filters of the sampling train were prepared for
analysis in accordance with the procedures given in the EPA
method. All digestions were performed using a 600-watt microwave
diggster and Teflon pressure relief vessels. After preparation,
the samples were analyzed with a Perkin Elmer Plasma 2000
inductively coupled plasma (ICP) atomic absorption spectrometer

for calcium, iron, manganese, phosphorous, potassium, sodium, and

sulfur.

18
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Duplicate analyses were performed on.all metals samples. 1In
addition, field blanks were analyzed. Spikes were added to the

samples to determine the metals recovery efficiencies.

5.0 DATA ANALYSIS
All equations and calculations used to determine the
pollutant emissions in this test program are documented in

Appendix D.

6.0 FIELD EQUIPMENT CALIBRATIONS

All field equipment was calibrated in accordance with the
requirements of the applicable EPA Methods and those recommended
within the "Quality Assurance Handbook for Air Pollution
Measurement Systems: Volume III"™ (EPA-600/4-77-027b, August,
1977). Equipment calibration documentation is found in

Appendix I.
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APPENDIX A
TEST LOG




APPENDIX B
DATA AND RESULTS FOR EPA METHOD 5/202 AND MULTIPLE METALS TESTING

- SCRUBBER INLET -~




FINAL.
(mh
528.3
359.8
0.0

888.1
219.0

Md

Ps
Fo
%EA

NET

(mh
152.4
394
0.0
0.0
0.0
0.0
0.0
191.8
19.0

20.18
26.73
27.38
1.133

502

METER METER TEMPERATURE

89 .

RUN NUMBER Si-M5-R1
Date 03/08/95
Start Time 09:25
End Time 10:38 METHOD 4 DATA
Stack Diam. 48 inches INIT.
Nozzie 1.D. 0.188 inches {ml)
Meter Box Gamma 0.9885 IMP.1 375.9
Meter Box dH@ 1.8053 IMP.2 320.4
Barometric 28.20 in.Hg IMP.3 0.0
Cp 0.84 IMP.4
Test Duration 60 minutes IMP.5
. IMP.8
IMP.7
METHOD 1-4 RESULTS TOTAL "696.3
Metered Volume 39.408 dcf S.G. 200.0
Volume @ Std.Cond. 35.407 dscf
% Water 21.89 % METHOD 3 DATA
% Isokinetics 104.0 % %02 17.5
Velocity 84.78 ft/sec %C0O2 3.0
Actual Flow 63921 acfm %CO 0.0
Std. Flow 47382 scfm %N2 79.5
Dry Std. Flow 37009 dscfm Q2+C02 20.5
STACK
TEMP STATIC DP DH VOLUME INLET
POINT {DegF) {(in.WC) (in.WCQC) {(in.WC) (dcf)
1 196 -11.00 1.50 1.30 718.887
2 - 200 -11.20 1.60 1.35 758.295 87
3 200 1.70 1.45 87
4 200 1.70 1.45 88
5 200 1.70 1.45 88
6 200 1.80 1.50 89
7 200 1.70 1.45 89
8 197 1.60 1.35 89
9 195 1.60 1.35 g0
10 193 1.60 1.35 a0
11 193 1.50 1.30 90
12 1980 1.50 1.30 20
13 180 1.40 1.20 87
14 182 1.50 1.30 88
15 184 1.50 1.30 89
16 186 1.60 1.35 89
17 187 1.60 1.35
18 ~ 188 1.50 1.30 a0
19 189 1.40 1.20 a0
20 190 1.50 1.30 90
21 : 190 1.60 1.35 90
22 189 1.60 1.35 90
23 189 1.50 1.30 90
24, 188 1.40 1.20 a0
758.295
AVG, 192 -11.10 1.57 1.34 39.408

OUTLET

{DegF) (DegF)
90 91

90
90
80
a0
89
89
90
90
91
91
90
89
89
89
89
90
90
- 88
a8
88
88
87
87

89




LOUISIANA PACIFIC
SCRUBBER INLET

EPA METHOD 5/202 ANALYTICAL DATA AND RESULTS

SAMPLING DATA:

Run Number: SI-M5-R1

Corr. Sample Volume: 35.407 dscf
Corr. Flowrate 37009 dscfm
Q2 Content: 17.5 %
CO2 Content: 3.0 %

SUMMARY:

OMPONEN! gram frams|
SUSPENDED PM

Probe Wash 0.05530 0.05530

Filter _ 0.51970 0.51970
CONDENSIBLE PM

Organic CPM 0.03570 0.03570

inorganic CPM* 0.07460 0.07108

TOTAL CPM 0.11030 0.10678
TOTAL PM 0.68530 0.68178
ANALYTICAL DATA:

Acetone Probe Wash 67.20330 67.25860 0.05530 60.0
Acetone Blank Residue 64.95670 64.95560 0.00000 80.0
Applicable Acetone Blank 0.00000
Max. Allowable Blank 0.00047
Filter 0.36510 0.88480 0.51970

Valume of Cont.#4 440.0
Organic CPM (Uncorr.) 131.16570 131.20240 0.03570 250.0
MeCI2 Blank 134.35890 134.35890 0.00000 1125.0
Inorganic CPM (Uncorr.) 197.88810 197.96270 0.07460 440.0
H20 Blank 132.33750 132.33950 0.00200 250.0
Inorganic CPM (Corr.) ) 0.07460

LTERABL

Actual Grain Loading (gr/dscf)
Carrected to 7% 02 (gr/dscf)
Corrected to 12% CO2 (gr/dscf)

Mass Rate (Ib/hr)

0.2506
1.0244
1.0023

79.49

-

[\
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NET

(mi)
160.7
16.4
0.0
0.0
0.0
0.0
0.0
177.1
12.9

29.17
26.93
27.39
1.103

543

RUN NUMBER SI-M5-R2
Date 03/08/95
Start Time 12:15
End Time 16:32 METHOD 4 DATA
Stack Diam. 48 inches INIT. FINAL
Nozzie |.D. 0.188 inches (mi) {mi)
Meter Box Gamma 0.9885 IMP.1 3721 5328
Meter Box dH@ 1.8053 IMP.2 320.5 336.9
Barometric 28.20 in.Hg IMP.3 0.0 0.0
Cp 0.84 iIMP.4
Test Duration 60 minutes IMP.5
: IMP.6
. IMP.7
METHOD 14 RESULTS TOTAL 692.5 869.7
Metered Volume 39.447 dcf S.G. 200.0 212.9
Volume @ Std.Cond. 35.835 dscf
% Water 20.08 % METHOD 3 DATA
% Isokinetics 1071 % %02 17.7 Md
Velocity 75.49 ft/sec %C0O2 29 Ms
Actual Flow 59935 acfm %CO 0.0
Std. Flow 45244 scfm %N2 79.4 Fo
Dry Std. Flow . 36166 dscfm 02+CO2 20.6 %EA
STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET
POINT (DegPF) (in.WC) (in.WC) ~ (in.WC) {deh (DegP) (DegF)
1 184 -11.00 1.10 0.94 758.467 81 83
2 186 1.20 1.00 797.914 81 83
3 186 1.30 1.10 84 83
4 186 1.30 1.10 84 83
5 186 1.30 1.10 85 83
6 185 1.40 1.20 86 84
7 185 1.40 1.20 86 84
8 184 1.40 1.20 87 84
9 . 183 1.30 1.10 87 84
10 182 1.30 1.10 88 84
11 182 1.20 1.00 87 85
12 182 1.20 1.00 87 85
13 176 1.50 1.30 86 87
14 176 1.50 1.30 87 88
15 175 1.50 1.30 87 88
16 174 1.40 1.20 87 88
17 171 1.30 1.10 87 89
18 176 1.50 1.30 89 87
19 172 1.60 1.35 89 87
20 173 1.70 1.45 89 87
21 173 1.70 1.45 89 87
22 181 1.70 1.45 88 87
23 184 - 1.80 1.35 88 87
24 186 1.60 1.35 87 87
797.914
AVG. - 180 -11.00 1.42 1.21 39.447 - 86

L



LOUISIANA PACIFIC
SCRUBBER INLET

EPA METHOD 5/202 ANALYTICAL DATA AND RESULTS

SAMPLING DATA:
Run Number:

Corr. Sample Volume:
Corr. Flowrate

02 Content:

CO2 Content:

SUMMARY

S1-M5.R2
35.635 dscf

36166 dscfm

17.7 %
29 %

SUSPENDED PM
Probe Wash 0.42050 0.42050
Filter 0.23160 0.23160
CONDENSIBLE PM
Qrganic CPM - 0.02740 0.02740
Inorganic CPM* 0.03300 0.03000
TOTAL CPM 0.06040 0.05740
TOTAL PM 0.71250 0.70g50
ANALYTICAL DATA:

NET

‘METHOD 5:COMPON ] gram {grams):

Acetone Probe Wash 64.84980 65.27030 0.42050 75.0
Acetone Blank Residue 64.85670 64.95560 0.00000 80.0
Applicable Acetone Blank 0.00000

Max. Allowable Blank 0.00059

Filter 0.36420 0.59580 0.23160

Volume of Cont.#4
Organic CPM {Uncorr.)
MeCI2 Blank

Inorganic CPM (Uncorr.)
H20 Blank

Inorganic CPM (Corr.)

134.33100
134.35890
207.68140
132.33750

134.35840
134.35880
207.71440
132.33950

0.02740
0.00000
0.03300
0.00200
0.03300

375.0

- 250.0

126.0
375.0
250.0

PARTICULATE EMISSIONS:

Actual Grain Loading (gr/dscf)
Corrected to 7% O2 (gr/dscf)
Corrected to 12% CO2 (gr/dscf)

Mass Rate (Ib/hr)
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NET
(mh
1745
17.3
0.0
0.0
0.0
0.0
0.0
191.8
118

29.16
28.50
27.39
1.071

590

RUN NUMBER Si-M5-R3
Date 03/08/95
Start Time 18:45 :
End Time 19:54 METHOD 4 DATA
Stack Diam. 48 inches iNIT. FINAL
Nozzie I.D. 0.188 inches (mi) [(11])]
Meter Box Gamma 0.9885 IMP.1 370.8 545.3
Meter Box dH@ 1.8053 IMP.2 318.7 336.0
Barometric 28.20 in.Hg IMP.3 0.0 0.0
Cp 0.84 IMP.4
Test Duration 60 minutes IMP.5
IMP.6
IMP.7
METHOD t-4 RESULTS TOTAL 689.5 881.3
Metered Volume 34.031 dcf S.G. 200.0 211.6
Volume @ Std.Cond. 30.576 dscf
% Water 23.85 % METHOD 3 DATA
% isokinetics 94.0 % %02 17.9 Md
Velocity 80.28 ft/sec %C02 2.8 Ms
Actual Flow 60531 acfm %C0O 0.0 Ps
Std. Flow 46440 scfm %N2 79.3 Fo
Dry Std. Flow 35365 dscfm O2+C02 20.7 %EA
STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET
POINT {(DegF) (in.WC) {in.WC) (in.WC) (dcf) (DegF) (DegF}
1 175 -11.10 1.40 1.20 391.387 88 82
2 173 -11.00 1.40 1.20 425.418 87 81
3 172 1.50 1.30 86 80
4 171 . 1.50 1.30 86 79
5 170 1.60 1.35 87 79
8 170 1.60 1.35 88 80
7 170 1.70 1.45 89 81
8 171 1.70 1.45 80 82
9 173 1.80 1.50 S0 82
10 173 1.70 1.45 91 83
11 © 174 1.70 1.45 02 84
12 169 1.60 1.35 a3 85
13 168 1.20 1.00 92 88
14 168 1.20 1.00 93 89
15 171 1.30 1.10 94 90
16 - 170 1.30 1.10 94 90
17 169 1.30 1.10 95 91
18 168 1.40 1.20 95 92
19 165 1.40 1.20 96 - 92
20 166 1.40 120 95 92
21 165 1.30 1.10 96 92
22 167 1.30 1.10 96 93
23 170 1.20 1.00 95 92
24 171 1.20 1.00 a5 92
425.418
-11.05 1.45 1.23 89

AVG. 170

34,031



LOUISIANA PACIFIC
SCRUBBER INLET

EPA METHOQD 5/202 ANALYTICAL DATA AND RESULTS

SAMPLING DATA:
Run Number:

Corr. Sample Volume:
Corr. Flowrate

Q2 Content:

CO2 Content:

SI-M5-R3

30.576 dscf

35365 dscfm

179 %
28 %

_{_g_rams]

SUSPENDED PM

Probe Wash 0.44290 0.44290

Filter 0.15370 0.15370
CONDENSIBLE PM

Qrganic CPM 0.017860 0.01760

Inorganic CPM* 0.02680 0.02328

TOTAL CPM 0.04440 0.04088
TOTAL PM 0.64100 0.63748
ANALYTICAL DATA:

METHOD

Acetone Probe Wash
Acetone Blank Residue
Applicable Acetone Blank
Max. Allowable Blank
Filter

65.16540
64.95670

0.39200

65.60830

64.95560

0.54570

0.44290

0.00000
0.00000
0.00059
0.15370

75.0
80.0

METHOD 202 COMPONENTS

Volume of Cont.#4 440.0
Organic CPM {Uncorr.) 137.42660 137.44420 0.01760 250.0
MeCI2 Blank 134.35890 134.35890 0.00000 126.0
Inorganic CPM (Uncorr.) 164.95430 194.98110 0.02680 440.0
H2O Blank 132.33750 132.33850 0.00200 250.0
Inorganic CPM (Corr.) ‘ 0.02680

PARTICULATE EMISSIONS

Actual Grain Loading (gr/dscf) 0.3011 0.3217
Corrected to 7% O2 (gr/dscf) 1.3950 1.4905
Corrected to 12% CQ2 (gr/dscf) 1.2903 1.3787
Mass Rate (Ib/hr) 91.26 6.25 97.52
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APPENDIX C
DATA AND RESULTS FOR EPA METHOD 5/202 AND MULTIPLE METALS TESTING

- SCRUBBER OUTLET -




N - T A N O e T AN B B BN B Bl Bl

- .- -

NET

(mh
174.4
63.4
0.0
0.0
0.0
0.0
0.0
237.8
10.6

29.20
26.52
28.00
1.125

469

RUN NUMBER . SO-M5-R1
Date 03/08/95
Start Time 09:25
End Time 10:38 METHOD 4 DATA
Stack Diam. 48 inches INIT. FINAL
Nozzle I.D. 0.216 inches (mi) {mi)
Meter Box Gamma 0.9993 IMP.1 408.0 582.4
Meter Box dH@ 1.7269 IMP.2 310.7 - 3741
Barometric 28.20 in.Hg iMP.3 0.0 0.0
Cp 0.84 IMP .4 :
Test Duration 80 minutes IMP.5
IMP.6
IMP.7
METHOD 1-4 RESULTS TOTAL 718.7 956.5
Metered Volume 40.010 dcf S.G. 200.0 210.6
Volume @ Std.Cond. 37.162 dscf
% Water 23.93 % METHOD 3 DATA
% Isokinetics 9238 % %02 17.3 Md
Velocity 71.59 fi/sec %C0O2 3.2 Ms
Actual Flow 53975 acfm %CO 0.0 Ps
Std. Flow 43333 scfm %N2 79.5 Fo
Dry Std. Flow 32962 dscfm Q2+C0O2 20.5 %EA
STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OQUTLET
POINT (DegPF) {in.WQC) {in.WC) {in. WC) {dch) {DegF) (DegF)
1 160 -2.70 0.64 0.75 069.685 76 76
2 151 -2.70 0.69 0.81 985.025 77 76
3 154 0.74 0.90 78 76
4 156 1.05 1.23 986.863 78 76
5 158 1.30 1.50 1011.533 81 76
6 157 1.60 1.90 82 76
7 158 1.45 1.70 82 76
8 159 1.60 1.87 82 76
9 159 1.40 1.64 83 76
10 158 1.30 1.52 83 76
11 154 1.50 1.75 77 75
12 © 155 1.45 1.70 74 75
13 158 1.00 1.17 74 75
14 157 1.25 1.50 75 75
15 185 1.25 1.50 76 75
16 156 1.50 1.75 77 76
17 153 1.50 1.75 78 76
18 154 1.20 1.40 79 76
19 154 0.98 1.15 80 76
20 154 1.01 1.13 81 76
1011.533
AVG. 156 - -2.70 1.22 1.43 40.010 77




LOUISIANA PACIFIC
SCRUBBER OUTLET
EPA METHOD 5/202 ANALYTICAL DATA AND RESULTS

SAMPLING DATA:

Run Number: SO-M5-R1
Corr. Sample Volume: 37.162 dscf
Corr. Flowrate ) 32862 dscfm
Q2 Content: 17.3 %
CO2 Content: 32 %
SUMMARY:
ONE
SUSPENDED PM
Probe Wash -~ 0.00160 0.00160
Filter 0.16120 0.16120
CONDENSIBLE PM
Organic CPM 0.00200 0.00000
Inorganic CPM 0.00360 . 0.00000
TOTAL CPM 0.00560 0.00000
TOTAL PM 0.16840 0.16280
ANALYTICAL DATA:
:METHOD 5:COMPONENT
Acetone Probe Wash 64.13070 64.13230 0.00160 125.0
Acetone Blank Residue 64.95670 6495560 0.00000 80.0
Applicable Acetone Blank 0.00000
Max. Allowable Blank 0.00098
Filter 0.36540 0.52660 0.16120

iMETHOD: 202 COMPONENTS! grams grams) grams

Volume of Cont, .
Organic CPM (Uncorr.) 131.70730 131.70930 0.00200 250.0
MeCI2 Blank , 134.35890 134.35880 0.00000 125.0
Inorganic CPM (Uncorr.) 195.94410 195.94770 0.00360 520.0
H20 Blank 132.33750 132,33950 0.00200 250.0
Inorga_nic CPM (Corr.) 0.00360
PARTICULATE EMISSIONS:
Actual Grain Loading {gr/dscf) 0.0676 0.0000 0.0676
Corrected to 7% O2 (gr/dscf) 0.2610 0.0000 0.2610
Corrected to 12% CO2 (gr/dscf) 0.2535 0.0000 0.2535
Mass Rate (Ib/hr) 19.10 0.00 19.10

B
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NET

(mh
323.3
4.0
0.0
0.0
0.0
0.0
0.0
327.3
10.0

29.18
2598
28.00
1.133

502

RUN NUMBER SO-M5-R2
Date 03/08/95
Start Time 12:15
End Time 16:32 METHOD 4 DATA :
Stack Diam. 48 inches ' INIT. FINAL
Nozzle I.D. 0.216 inches (ml) mi)
Meter Box Gamma 0.9993 IMP 1 3736 696.9
Meter Box dH@ 1.7289 IMP.2 "311.8 315.8
Barometric 28.20 in.Hg IMP.3 0.0 0.0
Cp 0.84 IMP.4
Test Duration 60 minutes IMP.5
IMP.6
IMP.7
METHOD 1-4 RESULTS TOTAL 685.4 1012.7
Metered Volume 42.552 dcf S5.G. 200.0 210.0
Volume @ Std.Cond. 39.582 dscf
% Water 2863 % METHOD 3 DATA :
% Isokinetics 103.8 % %02 17.5 Md
Velocity 72.64 ft/sec %CO2 3.0 Ms
Actual Flow 54769 acfm %CO 0.0 Ps
Std. Flow 44006 scfm %N2 79.5 Fo
Dry Std. Flow 31407 dscfm 02+CO2 20.5 %EA
STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET
POINT {DegF) (in.WC) {in.WCQC) (in. WC) {dcf) {DegF) (DegP)
1 -147 -2.80 0.65 0.76 12.742 75 74
2 147 -2.60 0.70 0.82 33.340 76 74
3 154 0.75 0.88 78 74
4 157 1.00 1.17 34.171 78 74
5 156 1.25 1.50 56.125 80 74
6 157 1.60 1.90 - 81 75
7 158 1.50 1.80 82 75
8 159 1.70 2.00 83 75
9 158 1.50 1.80 84 75
10 159 1.30 1.52 84 75
11 154 1.50 1.80 77 74
12 154 0.99 1.15 73 71
13 158 1.20 1.40 74 - 72
14 158 1.25 1.50 76 73
15 1585 1.50 1.80 77 73
16 155 1.60 1.80 79 73
17 153 1.40 1.60 80 73
18 163 1.15 1.35 81 74
19 154 0.98 1.15 82 74
20 154 1.10 1.30 81 74
56.125
AVG. 155 -2.70 1.23 1.46 42.552 76
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LOUISIANA PACIFIC

SCRUBBER QUTLET .

EPA METHOD 57202 ANALYTICAL DATA AND RESULTS
SAMPLING DATA:

Run Number: SO-M5-R2

Corr. Sample Volume: 39.582 dscf
Corr. Flowrate 31407 dscfm
02 Content. ' 175 %
CO2 Content: 3.0 %

SUMMARY:

SONE (g :
SUSPENDED PM
Probe Wash 0.00120 0.00120
Filter 0.14370 0.14370
CONDENSIBLE PM
Qrganic CPM 0.04170 0.04170
Inorganic CPM 0.01730 0.01290
TOTAL CPM 0.05800 0.05460
TOTAL PM 0.20380 0.19950

ANALYTICAL DATA:

Acetone Probe Wash 67.28100
Acetone Blank Residue 64.95670
Applicable Acetone Blank

Max. Allowable Blank

Filter 0.38410

grams
67.28220 0.00120
64.95560 0.00000
0.00000
0.00083
0.52780 0.14370

80.0
80.0

ETHCD 202.COMPONENTS grams’ m
Volume of Cont.#4 550.0
Organic CPM (Uncorr.) 129.05580 129.09750 0.04170 2500
MeClI2 Blank 134.35890 134.35890 0.00000 125.0
Inorganic CPM {Uncorr.) 194.93360 194.95090 0.01730 550.0
H20 Blank 132.33750 132.33850 0.00200 250.0
Inorganic CPM (Corr.) 0.01730

PARTICULATE EMISSIONS

Actual Grain Loading (gr/dscf)
Corrected to 7% Q2 (gr/dscf)
Corrected to 12% COC2 (gridscf)

Mass Rate (Ib/hr}

0.0565 0.0213

0.2309 0.0870
- 0.2259 0.0851
15.21 573
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NET .
{mD)
208.2
19.3
20
0.0
0.0
0.0
0.0
227.5
9.8

29.13
26.47
27.99
1.154

580

RUN NUMBER SQ-M5-R3
Date 03/08/95
Start Time 18:45
End Time 19:55 METHOD 4 DATA
Stack Diam. 48 inches INIT. FINAL
Nozzle I.D. 0.216 inches (mi) (mh}
Meter Box Gamma 0.9993 IMP.1 3714 . 577.6
Meter Box dH@ 1.7269 IMP.2 314.5 333.8
Barometric 28.20 in.Hg IMP.3 0.0 2.0
Cp 0.84 IMP.4
Test Duration 60 minutes IMP.5
IMP.&
IMP.7
METHOD 1-4 RESULTS TOTAL 685.9 913.4
Metered Volume 38.317 dcf S.G. -200.0 209.8
Volume @ Std.Cond. 35.498 dscf
% Water 23.94 % METHOD 3 DATA
% Isokinetics 95.6 % %02 17.9 Md
Velocity 66.58 ft/sec %C02 26 Ms
Actual Flow 50200 acfm %CO 0.0 Ps
Std. Flow 40219 scfm %N2 79.5 Fo
Dry Std. Flow 30592 dscfm Q2+C0O2 205 - %EA
STACK METER METER TEMPERATURE
TEMP STATIC DpP DH VOLUME INLET QUTLET
POINT (DegF) {in, WC) (in.WC) (in.WC) (dch (DegF) (DegF)
1 148 -2.80 0.70 0.82 58.274 74 73
2 154 -2.80 0.70 0.82 94.591 77 74
3 158 0.7 0.83 78 75
4 158 0.78 0.91 79 74
5 159 0.98 1.15 79 75
& 159 1.45 1.70 a0 75
7 160 1.25 1.50 81 75
8 160 1.30 1.52 82 75
9 158 1.10 1.30 82 75
10 158 1.10 1.30 82 76
11 154 0.75 0.88 80 77
12 158 0.90 1.0% 81 76
13 158 1.30 1.52 83 77
14 158 1.15 1.35 83 76
15 156 1.35 1.58 84 77
16 155 1.35 1.58 83 77
17 155 1.10 1.30 83 77
18 154 1.10 1.30 83 . 76
19 156 0.93 1.08 82 76
20 156 0.93 1.08 83 - T7
94,591
AVG. 157 -2.80 1.05 1.23 38.317 78




LOUISIANA PACIFIC
SCRUBBER OUTLET

EPA METHOD 51202 ANALYTICAL DATA AND RESULTS

SAMPLING DATA:
Run Number:

Corr. Sample Volume:
Corr. Flowrate

02 Content:

CO2Z Content:

SUMMARY

SO-M5-R3

35.498 dscf

30592 dscfm

17.8 %
26 %

SUSPENDED PM
Probe Wash : 0.00120 0.00120
Fitter 0.11880 0.11880
CONDENSIBLE PM :
Organic CPM 0.02360 0.02360
Inorganic CPM 0.00900 0.00526
TOTAL CPM : 0.03260 0.02886
TOTAL PM 0.15260 0.14886
ANALYTICAL DATA:

Acetone Probe Wash
Acetone Blank Residue
Applicable Acetone Blank
Max, Allowable Blank
Filter

64.08980
6495670

0.36300

64.09100
6495560

0.48180

0.00120
0.00000
0.00000
0.00094
0.11880

120.0
80.0

METHOD: 202:COMPONENT (grams ng/ly
Volume of Cont#4 .

Organic CPM (Uncorr.) 132.30310 132.32670 0.02360 250.0

MeCI2 Blank 134.35890 134.35890 0.00000 125.0

Inorganic CPM (Uncorr.) 199.77580 199.78480 0.00900 468.0

H20 Blank 13233750 132.33950 0.00200 250.0

Inorganic CPM (Corr.) 0.00900

PARTICULATE EMISSIONS:

Pl
Actual Grain Loading (gr/dscf) . -0.0125
Corrected to 7% O2 (gr/dsc) 0.2417 0.0581
Corrected to 12% CO2 (gr/dscf) 0.2407 0.0579
Mass Rate (Ib/hr} 13.68 3.29 16.97

|
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APPENDIX D
CALCULATIONS




10.

EPA METHODS 2-4 CALCULATIONS

Metered Gas Sample Volume at Standard Conditions
AH

+
528 Ps 13.6
29.92 T, + 460

Vatseay = VXY X

Gas Volume of Water Vapor Collected in Impinger Liquid
Victseay = (Ve — Vy) x0.04707

Gas Volume of Water Vapor Collected in Silica Gel
V (std) - (Wf - Wi) X0.04715

wsg

Moisture Volume Fraction in Flue Gas

Vwc(std) + sz'g(sr:d)

Byg =
Vw(std) + szg(st:d) + Vm(scd)

Moisture Volume Percentage in Flue Gas
$H,0 = B, x100

Absolute Pressure of Flue Gas

Nitrogen Content of Flue Gas
$N, = 100 - (3CO, + %0, + %C0O)

Dry Molecular Weight of Flue Gas
My - 0.44x%C0, + 0.32x%0, + 0.28x (3N, + %C0)

- Wet Molecular Weight of Flue Gas

M, = Myx(1 - B,) + 18xB,,

Fuel Factor Based on Flue Gas Composition

20.9 - %0,
° %Co,




1l.

12.

13.

14.

15. -

ie.

17.

EPA METHODS 2-4 CALCUTLATIONS -~ continued

Excess Air of Flue Gas

$0,-0.5%C0

YA G Z64%N, - (80,-0.58C0)

x100

Average Gas Velocity, ft/sec

(T,+460)1/2
(P xM,) /2

Vg=85.49xCyx (AP) M2,

Area of Round Duct or Stack

n xD?

s " m— (Iound ductS)

Area of Rectangular Duct

L x W

- r 1
s Tid (rectangular ducts)

Actual Volumetric Flow Rate of Flue Gas
Q, = VyxA x60

Flow Rate of Flue Gas at Standard Temperature and Pressure

y P_x528
&1 (T, + 460) x29.92

Qs = Q

Dry Flow Rate of Flue Gas at Std. Temperature and Pressure
Qsa = OsX (1 - Bws)

|



I‘Umm'dttnw

E:cF! t*'"ic:ﬂ 00 o

“w W w

static

Eg_mm

e

m{std)

]

uc(sfd)
wsg(std)

#REEFEL]A LA < HO00 WY

o
0 o-lu
o~

%CO

a0 g
S5

L | N | ({1 [ O ({1 O [

NOMENCIATURE FOR EPA METHODS 2-4

Stack area, ft?

Moisture volume fraction

Pitot tube coefficient (=0.84)

Stack diameter, inches

Average meter orifice pressure, in.w.cC.
Pitot tube differential pressure, in.Ww.C.
Combustion factor

Meter calibration factor, gamma

Length of rectangular stack or duct, inches
Dry molecular weight, 1lb/lb-mole

Wet molecular weight, 1lb/lb-mole
Barometric pressure, in.Hg.

Absolute stack pressure, in.Hg

Average static pressure, in.w.C.

Actual gas flow rate, acfm

Standard gas flow rate, scfm

Dry standard gas flow rate, dscfm

Averadge meter temperature, °F

Average stack temperature, °F

Final impinger volume, ml

Initial impinger volume, ml

Uncorrected metered gas volume, dcf
Corrected gas volume, dscf

Average gas velocity, ft/sec

Gas volume of water caught in 1mp1ngers, scf
Gas volume of water caught in silica gel, scf
Width of rectangular stack or duct, inches
Final silica gel mass, granms

Initial silica gel mass, grams

Dry volumetric concentration of 0,, %dv
Dry volumetric concentration of CO,, %dv
Dry volumetric concentration of CO, %dv
Dry volumetric concentration of N,, %dv
Percent excess air




EPA METHOD 5 GRAVIMETRIC CALCULATIONS

1. PM Collected in Probe Wash - Mpu

Mpw = (pr) final ~ (pr) tare

2. Applicable Acetone Blank Correction - B.ou

v .
Bapw = [(Wa.b) final ~ (Wa.b) t:are] X ".;?:

3. Maximum Allowable Acetone Blank - B_
Bopax = 0.7845 x 0.00001 x v,

4. Actual Probe ﬁash Blank Correction - Bpu

B,, = MINIMUM [B,,,, B...]
5. PM Collected on Filter - M,
(Wf) tare

Me = (We) finar =

6. Total PM Collected for Method 5 Calculations - M,

NOMENCLATUR

24)

g

i
2

B AP

]
o

- < <€3:§

ab) final

(Wab) tare

(Wf) final
( f/ tare
pw’ final

(Wpu) tare

I [ T

nma I

I

M - Mpw + Mg - Bpw

Maximum allowable acetone blank correction, based

on weight of acetone in probe wash, grams
Acetone blank correction based on residue of
blank, grams

Acetone blank correction actually used, grams
Total mass of particulate in train corrected for
acetone blank, grams

Mass gain of filter, grams

Probe wash residue, grams

Liquid volume of acetone blank, ml

Liguid volume of probe wash, ml

Final weight of beaker containing acetone blank
residue, grams

Tare weight of beaker containing acetone blank
residue, grams .

Final weight of filter, grams

Tare weight of filter, grams

Final weight of beaker containing probe wash
residue, grams

Tare weight of beaker containing probe wash
residue, grams

= e e e e e o



PARTICULATE EMISSTONS CAT,CULATIONS

1. Particulate Concentration - C_
Z (M,
c,, - (M)  __7000
Va(sewy  453.593
-2, Particulate Concentration Corrected to 7% 0, - C_,@7%0,
20.%9 - 7.0
CSdO?i - Csdx 20.9 - %02
3. Particulate Concentration Corrected to 12% CO, - C_,812%CO,
12
Coder2s ™ CaaX %0,
4. Particulate Concentration Corrected to 50% Excess Air -
C,,@50%EA
100 _+ $EA
+ Csdesosen = Csdx_'i'g'é_
5. Particulate Mass Rate - M,
I (M;
M = _(l_). » Qsd » ._L
P Voisea 453.593
6. Isokinetic Variation - %ISO
$Tso0 - 0.09450x (T, + 460) XV .4
Pxv xA xtimex (1 - B,.)
NOMENCLATURE
A = Nozzle area, ft?
C.g = Particulate concentration, grains/dsct
D, = Nozzle diameter, inches
M, = Summation of PM collected in sample train, grams
M, = Mass rate of particulate emissions, 1b/hr
P, = Absolute stack pressure, in.Hg
Qud = Dry standard gas flow rate, dscfm
time = Net sampling time, minutes
T, = Average stack temperature, °F
Vinestd) = Corrected gas volume, dscf
v, = Average gas velocity, ft/sec
%0, = Dry volumetric concentration of O,, %dv
$CO, = Dry volumetric concentration of CO,, %¥dv
%$EA = Percent excess air
%Iso = Percent isokinetics




|

METHOD 202 CALCULATIONS

Calculated correction factor

m, = K Cgpz2 Vy,

4

where,

=
no

0.0205 when correcting for NH,, and H,0
0.1840 when correcting for NH, only

Weight of total corrected inorganic CPM.(mg)

V.
m; = m, —i - m, = Me;-
; Vie= W

Corrected concentration of CPM (mg/dscm, mg/dscf)

c o Mo+ m -~ m

cpm
Vm(scd)

CPM emission rate (kg/hr, lb/hr)
ER pyy = K Cpy @

where K = 6.0E-5 (kg min)/(mg hr) for metric units
= 1.32E~4 (1b min)/(mg hr) for English units

Calculation of sulfate jon concentration using NH;
titration
48.03 V. N

Con-z =
so;” 100



NOMENCLATURE

(:CPM

g

Jﬁéﬂ? 0

- Q

<<o=zpH o

-
0

<

m{std)

o«

t

METHOD 202 CALCULATIONS (Continued)

concentration of CPM in flue gas (mg/dscm, mg/ dscf)
concentration of S0,° in sample (mg/ml)

mwaamwnunnnuwann

mass of NH,, added to sample to form (NH,),SO, (mg)
correctlon "factor for chloride

weight of CPM in MeCl, and H,_0 blanks (mg)

weight of 1norgan1c CPM (mg)

weight of organic CPM (mq)

weight of dried inorganic fraction (mg)
normality of NHOH (mg/ml)

volumetric flow rate {(dscmm, dscfm)

volume of sample taken for IC analysis (ml)
volume of impinger contents sample (ml)

volume of gas sampled, corrected to standard
conditions (dscm, dscf)

volume of NH OH titrant




ETALS CALCULATIONS

Total sample weight - W, (micrograms)”

Gas Concentration - Cm; (micrograms/dscm)

c W, x 35.3145
my Vmstd

Concentration corrected to 7% 0,, C;,

13.9
C; = C; X ———2=
717 20.9 - %0,
Concentration corrected to 12% CO,, C;,,

12
%CO,

Ci:.z-ci X

The mass flow rate of substance (i), G; {l1b/hr),

W, x Q.4 % 60

G - x 108 x 453,593
td .

v,

g




NOMENCLATURE FOR METALS CALCULATIONS

mf ront

mbfront
sd
vmstd
W,
%0,
%CO2
60
106
365
"35.3145
453.593

[ T T (I [ O

total sample weight collected in front half
of sample train (micrograms)

front half blank correction (micrograms)
stack gas flow rate (dscfm)

the volume of gas sampled at STP (dscf)
total sample weight of (i) (micrograms)
oxygen content in stack gas, dry %

carbon dioxide content in stack gas, dry %
min/hr

micrograms per gram

365 days per year

cubic feet per cubic meter

grams/lb

*BLANK CORRECTION RULES

FOR_AILL METALS EXCEPT MERCURY:

If the measured blank value for the front half (mfhb) is in
the range of 0.0 to A ug (A = 1.4 x Filter Area), then mfhb may be
used to correct the front half sample (mfh). If mfhb .exceeds A ug,
then the greater of the following may be used: (1) A upg, or (2)
the lesser of (a) mfbh, or (b) 5 percent of mfh. ‘ :




APPENDIX E
RAW FIELD DATA FOR EPA METHOD 5/202 AND MULTIPLE METALS TESTING

= SCRUBBER INLET -
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INTEGRATED BAG ANALYSIS FOR %02 AND %CQ2
INSTRUMENT ANALYZER METHOD 3A

SOURCE: Sc/ysder Th ot

LOCATION. 24 e

RUNID.: § -/ 3— £/

ETS CONT.NO.: s-¢y3

[PROCESS/FUEL TYPE. L z2d

TECHNICIAN: £ «.#

%02 /75 %C02 O
%02 125 %CO2 EW
(%02 (2% %C02 2:7

[AVERRGE /72

AVERAGE 3.0

FoFACTOR: _/, /55

[RUNTD. _sz-mz 02

TECHNICIAN.__Z ZJ4
%02 177 %CO2 Z.9
%02 57 %C02 2.0
%02 17 7 %C02 — 9

AVERAGE 7.7

- |AVERAGE _ /7.7

FOFACTOR: ] J.= 9

TECHNICIAN. (77

%02 2 f?gf %goz Z‘S;/'
%02 129 %C0O2 2.

%02 (7-9 %C02 2.5
AVERAGE _ , ., 7 AVERAGE Z7-%

Fo = (20.9 - %02)/%C02

COMMON Fo FACTORS:

Gas, Natural (1.600-1.836)
Gas, Propane (1.434-1.586)
Wood (1.000-1.120)

[FoFACTOR. 70777

Coal, Bituminous (1.083-1.230)
Coal, Anthracite (1.016-1.130)
Qil, Distillate (1.260-1.413)
Cil, Residual (1.210-1.370)
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APPENDIX F
RAW FIELD DATA FOR EPA METHOD 5/202 AND MULTIPLE METALS TESTING

- SCRUBBER OQUTLET -
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INTEGRATED BAG ANALYSIS FOR %02 AND %C02
INSTRUMENT ANALYZER METHOD 3A

SOURCE: 5(rvbler  Dutlet

LOCATION.CA _ Pacd, .

RUNID: Z)[M34] 2.7

ETS CONT.NQ.: 945 -4,2

PROCESS/FUEL TYPE: lus, &

TECHNICIAN: £ B4

%02 /9.3 %C02 </
%02 (7.2 %CO2 2 Z
%02 /7.3 %C02 27
AVERAGE [/ 3 AVERAGE 7

Fo FACTOR: [,/7

So~-m3-£2 _

[RUN I.D.: i3 — _[TECHNICIAN: X 27
%02 /7.5 %CO2 E
%02 17-3 %CO2 Z0
%02 (7.5 %C02 S0

“|AVERAGE 37

[Fo FACTOR: /[ /33

Y RONTD: AR

TECHNCAN. 272

%02

1 7- 7 %C02 2.4

%02 7. %C02 2/
%02 /[ 7-K %C02 2.4
IAVERAGE /79 AVERAGE 2.C
/

Fo = (20.9 - %02)/%C02

COMMON Fo FACTORS:

Gas, Natural (1.600-1.836)
Gas, Propane (1.434-1.586)
Wood (1.000-1.120)

[Fo FACTOR: _ /,

Coal, Bituminous (1.083-1.230)
Coai, Anthracite (1.016-1.130)
Qil, Distillate (1.260-1.413)
Qil, Residual (1.210-1.370)




APPENDIX G

GRAVIMETRICS LABORATORY DATA
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ETS, Inc.

GRAVIMETRIC LARCRATORY DATA
Final Beaker Weights

|so

-202-R2

Job Number: 95-403
Report Prepared on: 03/17/95 Page 1
f I 1 T
| Beaker # | Constant | Final Weight Data | Constant
| Filter # | Tare | Date Time Weight (g) Analyst | Final
| sample # |Wweight (g) | | wWeight (g)
| Run £.D. | | |
| Total Vol.,ml| Beaker | [
| Aliquot Vel. | Filter | |
----- il B R bl R b e bbbt it
}02/06/95-021 | 64.30420 |03/13/95 17:10 64.83000 TGH | 64.83200
(001/18/95-0041| 0.38410 |03/14/95 10:48 64.83230 TGW |
| 95-403-00408 | |o3/14/95 17:58 64.83200 TGW |
|so  -202-R2 | | |
I I | I
| I | |
| === m e | == momees O et L LS |--mmmmemmeees
|o2/06/95-022 | 67.28100 {03/13/95 17:07 67.28500 TGW | 67.28220
} | ©0.00000 |03/14/95 10:44 67.28260 TGW |
|95-403-00409 | |03/14/95 17:58 67.28220 TGW
|so  -202-r2 | | |
| 80.00000 | | ]
| s0.00000 | | |
| -mmmmemeoee Bttt | Rttt
|12/05/94-046 | €6.28800 |03/14/95 14:29 66.29380 TGW { 66.29420
| | ©0.00000 |03/15/95 12:48 66.29420 TGW |
|95-403-00410 | | I
jsoc -202-R2 | | |
| I ! |
I I I I
|--oommmmee oo |-----m=e-- | -ommmmrmem oo [-----mmmmmmme-
|12/05/94-047 | 64.19560 |03/14/95 14:30 64.20120 TGW | 64.20170
| | ©0.00000 |03/15/95 12:48 64.20200 TGW
| 95-403-00420 | |03/16/95 16:25 64.20170 TGW |
|so  -202-r2 | | |
| I | I
| I I |
f--m-memmm o |---------- Rt |-=--ommmmmm- I
|12/05/94-048 | 64.45000 |03/14/95 14:30 64.45420 TGW | 64.45500
| | ©0.00000 |03/15/95 12:48 64,45510 TGW |
| 95-403-00410 | |o3/16/95 16:25 64.45500 TGW |
I | |
I I I
| | I
I I I

T . e T T R e L




ETS,

Inc.

GRAVIMETRIC LABORATORY DATA
Final Beaker Weights

|soO  -202-R3

Job Number: 95-403
Report Prepared on: 03/17/95 Page 2
I T T T —
| Beaker # | Constant | Final Weight Data |] Constant
| Filter # | Tare | Date Time Weight (g) Analyst | Final |
| Sample # |Weight (g) | | wWeight (g) |
| Run ¥.D. | | | |
| Total Vol.,ml| Reaker | | |
I Aliquot Vol. | Filter | | |
-------------- R O R e S eI EREE S CE et
|12/05/94-044 | 64.15150 |03/14/95 14:29 64.18910 TGH | 64.15040 |
| | ©0.00000 |03/15/95 12:48 64.19020 TGW | |
|95-403-00413 | |03/16/95 16:25 64.19040 TGW | |
|[so  -202-R2 | i | !
| | | | I
I I I I I
|-oemmmem e | --mmmem e | 2o e |- meeemmmnee !
[12/05/94-045 | 64.90430 |03/14/95 14:29 64.30590 TGW | 64.90710 ]
| | o0.o00000 |03/15/95 12:48 64.90720 TGW | |
|95-403-00413 | |03/16/95 16:25 64.90710 TGW | |
fso  -202-r2 | | | |
| | | I |
| I I I |
|--mmmmmmme e |---------- | = emmm e e |---=-ommmm oo I
|o2/06/95-023 | 64.71250 |03/13/95 17:07 65.18920 TGW | 65.19430 i
|Q01/18/95-0042| 0.36300 |03/14/95 10:45 65.19470 TGW | i
| 95-403-00416 | |e3/14/95 17:59 65.19430 TGW | |
|so  -202-R3 | | | |
| I I I |
| | I I I
Jommmmmmemeenes f=ooeoono- |-------mmmmom e |----mmmmm o |
|02/06/95-024 | 64.08980 [03/13/95 17:07 €4.08140 TGW | 64.09100
! | 0.00000 |03/14/95 10:45 64.09150 TGW |
|95-403-00417 | |03/14/95 17:59 64.09100 TGW |
|so  -202-R3 | | |
|120.00000 | | |
|120.00000 | | |
|--mmmmeeneee B e S S LSS L P D j=mmm e
|09/23/94-047 | 64.99680 |03/14/95 14:31 64.99850 TGW | 64.99970
| | ©.00000 |03/15/95 12:49 64.99940 TGW |
| 95-403-00418 | |03/16/95 16:26 64.99970 TGW |

I | I

I | I

I I I

I | |




ETS, Inc.
GRAVIMETRIC LABORATORY DATA l
Final Beaker Weights

Job Number: 95-403
Report Prepared on: 03/17/95 Page 3 .
I 1 T I 1
| Beaker # | Constant | Final Weight Data | cConstant |
| Filter # i Tare | Date Time Weight (g) Analyst | Final | I
| sample # |weight (g} | | weight (g} |
| Run I.D. | | i I
| Total Vol.,ml| Beaker | ] | '
| Aliquot Vol. | Filter | i |
| -mmmmmemeeee B | 2mmmmm oo | -ommmeeeeoees |
|09/23/94-048 | 67.96500 |03/14/95 14:31 67.96670 TGW | 67.96760 |
| | ©0.00000 |03/15/95 12:49 67.96780 T™GW = | | I
| 95-403-00418 | |03/16/95 16:26 67.96760 TGW | |
|so  -202-R3 | | | |
| | | | -}
I I | I I
|-eememmnnnean | --omemee S | === memmemeee |
|12/10/94-021 | 66.81400 |03/14/95 14:33 66.81700 TGW | 66.81750 |
| | ©0.oc000 |03/15/95 12:50 66.81750 TGW | | I
|95-403-00418 | | | |
|so  -202-rR3 | | | i .
| | | | -}
| | | | |
[--mmmmmemeaee | -=mmmme Rt | == |
[09/23/94-045 | 64.92480 |[03/14/95 14:31 64.94790 TGW | 64.94840 | I
| | 0.00000 |03/15/95 12:49 64.94860 TGW | |
|95-403-00421 | |0o3/16/95 16:25 64.94840 TGW | |
{so  -202-R3 | | | |
I | | | | '
I | | I I
|-=mmmmmee e === | === e |-------mem-- |
|09/23/94-046 | 67.37830 |03/14/95 14:31 67.37740 TGW | 67.37830 | l
| | 0.00000 |03/15/95 12:49 67.37820 TGW | | |
| 95-403-00421 | |03/16/95 16:26 67.37830 TGW | | C
|so  -202-r3 | | | | l
I | | I I |
I | I | I
|----mmommm e e |---------- | ==ommmm o |---mmmemom - |
|o2/06/95-019 | 70.02450 |03/13/95 17:09 70.55960 TGW | 70.55110 | I
|Q01/18/95-0043| 0.36540 |03/14/95 10:48 70.55120 TGW | |
|95-403-00448 | {03/14/95 17:57 70.55110 TGW | |
[soO -202-R1 | ] | | I
| I | | I
| | I | |
|==memmmmooe frmommmom-- | 2o m o [---mmmmmmeoe- I l




ETS,

Inc.

Final Beaker Weights

GRAVIMETRIC LABORATORY DATA

[95-403-00453
[so

-202-R1

Job Number: 95-403
Report Prepared on: 03/17/95 Page 4
( T T T 1
| Beaker # | Constant | Final Weight Data | constant |
| PFilter # | Tare | Date Time  Weight (g) Analyst | Final i
| Sample # | weight (g} | | weight (g) |
| Run I.D. | ! | |
| Total vol.,ml| Beaker | | |
| Aliquot Vol. | Filter | | !
|-=am e memoeaee [-mmmnmmes R R | --mmom oo I
|02/06/95-020 | 64.1307¢ |03/13/95 17:09 64.14060 TGW | 64.13230
| | 0.00000 |03/14/95 10:48 64.13280 TGW | |
|95-403-00449 | |03/14/95 17:57 64.13230 TGW | |
|so  -202-R1 | | | [
|125.00000 | I | !
{125.00000 | | | |
|-ommeememee | ----cne--- [ |-omsmmmammeeee !
[12/10/94-012 | 64.64170 |03/14/95 14:29 64.64180 TGW | 64.64330 i
| | ©0.00000 |03/15/95 12:47 64.64280 TGW | l
| 95-403-00450 | |03/16/95 16:24 64.64330 TGW | i
|so  -202-R1 | | | |
| I I I |
! I I I I
[-mmmmmeeeaaeae |---mmee- | oo |--mm oo I
|12/10/24-035 | 67.25510 |03/14/95 14:28 67.25430 TGW | 67.25480 |
| | 0.00000 |03/15/95 12:47 67.25480 TGW | |
|95-403-00450 | | | |
|se  -202-R1 | i | I
I I I I |
I I I I |
f-------meee- |----==="-- | ----mmm e R |
112/10/94-036 | 64.04730 |03/14/95 14:28 64.04910 TGW | €4.04960 |
| | 0.00000 |03/15/95 12:47 64.04960 TGW | |
|95-403-00450 | | | |
|so  -202-R1 | | | |
| I I I |
| I I | |
| --mmmmoe e |--omeoe e T SR EEELEL ST [-o oo e |
|12/10/94-033 | 64.49330 |03/14/95 '14:27 64.49550 TGW |  64.49590
| | 0.00000 |[03/15/95 12:46 64.49590 TGW |

I I |

I | |

I I |

| I I

! I |




ETS,

Inc.

GRAVIMETRIC LABORATORY DATA
Final Beaker Weights

isI -202-R1

Job Number: 95-403
Report Prepared on: 03/17/95 Page 5
I 1 F I |
| Beaker # | Constant | Final Weight Data | Constant
| Filter # | Tare | Date Time Weight (g)  Analyst | Final
| sample # jweight (g) | | weight (g) |
| Run I.D. | I I |
| Total Vol.,ml{ Beaker | | |
| Aliquot Vol. | Filter | | {
|-omemeoeoe- |-mmmeee | 2o |---ommmeomeeee
[12/10/94-034 | 67.21400 [03/14/95 14:28 67.21290 TGW | 67.21340 |
| | 0.00000 |03/15/95 12:46 67.21340 TGW | |
|95-403-00453 | | | |
|so -202-r1 | | | |
I I I I I
| I | I I
e bk ity |---nnee--- fommmmm o |-==mmmmmmm oo |
j02/06/95-013 | 70.30380 |03/13/95 17:08 71.20370 TGW | 71.18860
[Q01/18/95-0045| 0.36510 |03/14/95 10:46 71.18810 TGW | |
| 95-403-00456 | |03/14/95 17:54 71.18860 TGW | |
|sT  -202-R1 | | | |
I I I I I
I I | I |
|----meeemeem - |---------- | =om oo e |---ommmmm oo |
|o2/06/95-014 | 67.20330 |03/12/95 17:08 67.25220 TGW | 67.25860
| | ©0.00000 |03/14/95 10:46 6§7.25%00 TGW | |
|95-403-00457 | |03/14/95 17:55 67.25860 TGW | |
|sT  -202-r1 | | | |
| 60.00000 i [ | |
| 60.00000 | | | |
|[-ommmmmenmenee |---mmemeee | 2o |-mmmmm e |
[02/09/95-034 | 67.23150 |03/14/95 14:23 €7.25930 TGW | 67.25860
| | o©0.00000 |03/15/95 12:43 67.25840 TGW | |
|95-403-00458 | |03/16/95 16:23 67.25860 TGW | |
|sT  -202-R1 | | | |
| I | | |
I I I I I
|-mm oo | ---mmees R SR |---ommmmaee !
|02/09/95-035 | 66.48670 [03/14/95 14:23 66.51450 TGW | 66.51380
| | ©0.00000 |03/15/95 12:43 €6.51340 TGW |
}95-403-00458 | |03/16/95 16:23 66.51380 TGW |

I | |

| | I

| | I

I | I




ETS,

Inc.
GRAVIMETRIC LABORATORY DATA

Final Beaker Weights

|sT  -202-R2
| 75.00000
| 75.00000

Job Number: 95-403
Report Prepared on: 03/17/95 Page 6
| I 1 1 o
| Beaker # | Constant | Final Weight Data | Constant
| Filter # | Tare | Date Time Weight {g} BAnalyst | Final |
| sample # |Weight (g) |} | wWeight (g) |
| Run I.D. | | | |
| Total Vol.,ml| BReaker | | |
| Aliquot Vol. | Filter |} | |
[=mmmmmeeeaaae et G LR LR |---ommaeennnne |
[02/09/95-036 | 64.16990 [03/14/95 14:23 64.19130 TGW | 64.13030
| .| o©.00000 [03/15/95 12:43 64.19010 TGW | ]
|95-403-00458 | jo3/16/95 16:23 64.19030 TGW | |
fsT  -202-R1 | ] | |
I | I | |
I I I | |
|-mmmm e |-=mmmmeee O S L EESELEEE TR |--mommm oo |
|02/09/95-032 | 63.90130 }j03/14/95 14:22 63.92480 TGW | 63.92340 |
| |] o©.00000 }03/15/95 12:43 63.92290 TGW | |
| 95-403-00461 | ' [03/16/95 16:22 63.92340 TGW | |
|sT  -202-R1 | | | |
I | | I I
I I I I |
| --mmmmonee R R e S R L TR E D | =-mmmmme e |
|02/09/95-033 | 67.26540 |03/14/95 14:22 67.28030 TGW | 67.27900 !
| | 0.00000 [03/15/95 12:43 67.27850 TGW | |
|95-403-00461 | |03/16/95 16:22 67.27900 TGW i |
|sT  -202-R1 | | | i
| I I I |
| I I | |
|--meemmeeeee |~-ommmm-- |--mmmmmmmm oo |-----m-emmmm- I
j02/06/95-015 | 69.35680 |03/13/95 17:08 69.95680 TGW | 69.95260
|Q01/18/95-0046| 0.36420 |03/14/95 10:47 69.95250 TGW | |
|95-403-00464 | |03/14/95 17:55 69.95260 TGW [ |
fsT  -202-r2 | | | |
] I I | I
I | I | I
|=~--emmmmmmm |---------- f=mmmmmm oo |-----m-mmmen |
|02/06/95-016 | 64.84980 |03/13/95 17:08 65.26230 TGW | 65.27030 |
| | ©.00000 |03/14/95 10:47 65.27010 TGW | |
| 95-403-00465 | |03/14/95 17:56 65.27030 TGW | |
I I | I
I I I I
| I I |
| I | |




ETS, Inc.

GRAVIMETRIC LABORATORY DATA
Final Beaker Weights

|sT  -202-R2

Job Number: 95-403
Report Prepared on: 03/17/95 Page 7
r T 1 T 1
| Beaker # | Constant | Final Weight Data | Constant
| Filter # | Tare | Date Time Weight (g) Analyst | Final
| sample # |Weight (g) ] | wWeight (g} |
| Run 1.D. | | | I
| Total Vol.,ml| Beaker | | i
| Aliquot Vol. | Filter | | i
[-m-mmemmo e |----mmnoee e S e LRt |---mmemeees !
[12/01/94-035 | 67.26710 |03/14/95 14:24 67.28160 TGW | 67.28150 |
| | o0.00000 |03/15/95 12:44 67.28150 TGW | |
| 95-403-00466 | | | |
|sT  -202-R2 | | | |
| | I | -
I I I I I
|==-oemmamem- [-----=---- | <= e R
|12/01/94-036 | 70.23860 |03/14/95 14:25 70.24930 TGW | 70.24910
| | ©0.00000 |03/15/95 12:44 70.24910 TGW |
|95-403-00466 | | |
|sT  -202-R2 | i |
I I I I
| | I I
f-o-meemo o [--=------- | ~m oo e |-=--mmmmmmo -
|12/10/94-027 | 70.17570 |03/14/95 14:25 70.18410 TGW | 70.18380
i | ©.00000 |03/15/95 12:45 70.18380 TGW |
|95-403-00466 | | |
|sT  -202-R2 | | |
| | I I
I | | I
| ---omemmeeme- [-==mmomm [ =ommmm e e |--=-ncnmmmmme-
|12/01/94-033 | 67.21710 |(03/14/95 14:24 67.24300 TGW | 67.24240
| | o©.00000 |03/15/95 12:44 67.24200 TGW |
| 95-403-00469 | |0o3/16/95 16:23 67.24240 TGW |
|st -202-rR2 | | |
I I | |
I I | I
|-==memmmmee o foommmmoe- fommmmm e fommemocommoes
112/01/94-034 | 67.11390 }03/14/95 14:24 67.11690 TGW ] 67.11600
| | 0.00000 |03/15/95 12:44 67.11560 TGW |
|95-403-00469 | j03/16/95 16:23 67.11600 TGW |

| I

I |

I I

I I

e e i T e i i e T i




|
|
|
|

ETS, Inc.
I GRAVIMETRIC LABORATORY DATA
Final Beaker Weights
Job Number: 95-403
I Report Prepared on: 03/17/9% Page 8
I 11 I ] 1
| Beaker # | Constant | Final Weight Data | Constant |
I ] Filter # | Tare | Date Time Weight (g) Analyst | Final .
| Sample % |weight (g) | | wWeight (g0 |
| Run I.D. | | | |
l | Total vol.,ml| Beaker | | |
| Aliquot vol. | Filter | | |
| ~=mmmmeoea - | oemeenaen [ R |
|02/06/95-017 | 67.59160 }03/13/95 17:09 68.14210 TGW | 68.13730 |
l |Q01/18/95-0047| 0.39200 |03/14/95 10:47 68.13720 TGW | |
|95-403-00472 | [03/14/95 17:56 68.13730 TGW i |
}s1  -202-R3 | | ] |
§ | | | |
! | I I I
|-=mmmm e |---=menee |- [--mmmeemeeee |
I |02/06/95-018 | 65.16540 |03/13/95 17:09 65.60460 TGW I 65.60830
[ | 0.00000 |03/14/95 20:47 65.60850 TGW |
|95-403-00473 | |03/14/95 17:58 65.60830 . TGW |
|sT  -202-R3 | | !
l | 75.00000 ] | |
| | 75.00000 ] | |
|-=mmmmeemee Rttt | =m e e | --mmmmmm oo
I |12/10/94-030 | 63.91180 |03/14/95 14:26 63.92150 TGW | 63.92200
| | ©0.00000 |03/15/95 12:46 63.92200 TGW |
|95-403-00474 | | |
I |SI  -202-R3 | | |
| I | I
| I | I
[-mmmmemnneeee | -=mmme = m oo e |--mmmmmm e
l |12/10/94-031 | 64.27730 }03/14/95 14:26 64.28580 TGW | 64.28610
] | o0.00000 |03/15/95 12:46 64.28610 TGW |
|95-403-00474 | ] [
l [sT  -202-R3 | | I
| I I I
| I | |
I |-mmmmmmnmeeee S e L LT LSRR LT R
|12/10/94-032 | 66.76520 |03/14/95 14:27 66.77180 TGW | 66.77300
i | ©.00000 |03/15/95 12:46 66.77250 TGW |
| 95-403-00474 | |o3/16/95 16:24 66.77300 TGW |
l |sT  -202-R3 | | |
I 1 I |
I | | |
j -mmmmnm e | ommmemee e




Job Number:

95-403

ETS,

Inc.

GRAVIMETRIC LABORATORY DATA
Final Beaker Weights

|BLK -202-R0O

!

Report Prepared on: 03/17/95 Page g
[ T 1 T 1
| Beakexr # | Constant | Final Weight Data | Constant
i Filter # | Tare | Date Time Weight {(g) Analyst | Final |
| sample # |Weight (g) | | wWeight (g) |
| Run £.D. | | | |
| Total Vol.,ml| Beaker | | |
| Aliquot Vol. | Filter | | |
-------------- Rt R P et
I12/10/94-028 | 67.44960 |03/14/95 14:25 67.46570 TGW | 67.46580 |
| | o0.o00000 |03/15/95 12:45 67.46580 TGHW | [
|95-403-00477 | | | |
{ST  -202-R3 | | | !
I | | | |
I | | | I
|-oeeemmm oo [-----o--- [ [memmennoee I
|12/10/94-029 | 69.97700 |03/14/95 14:26 69.97840 TGW ] 69.97840
| | ©0.00000 |03/15/95 12:45 69.97840 TGW |
| 95-403-00477 | | [
|[sT  -202-R3 | | |
I | | |
I | | |
et - eSO e R LR LR L e R |
|02/06/95-025 | 65.11030 |03/13/95 17:07 65.50400 TGW i 65.49750
|Q01/18/95-0048] ©0.39260 [03/14/95 10:45 65.43800 TGW |
|95-403-00480 | |03/14/95 17:59 65.49750 TGW |
|BLK -202-RO | | |
I | | |
I I I I
|-===mmommeme- |--=oemm-- | == mmm e e e |--=-mmmmmmm e
|o2/06/95-026 | 64.95670 |03/13/95 17:08 64.95170 TGW | 64 .95560
| | ©0.00000 |03/14/95 10:45 64.95590 TGW |
|95-403-00482 | jo3/14/95 18:00 64.95560 TGW |
|BLK -202-RO | | [
| 80.00000 | | |
| 80.00000 | | |
| =eommmmeeon s -momeeeaes S LRt |---mmm e
|12/10/94-023 | 67.02420 [03/14/95 14:35 67.02550 TGW | 67.0259%0
| | 0.00000 |03/15/95 12:51 67.02640 TGW [
|95-403-00482 | |03/16/95 16:27 67.02590 TGW i

| |

I I

I !

| |

-




ETS, Inc.

GRAVIMETRIC LABORATORY DATA

Final Beaker Weights

|95-403-00485
{BLK -202-R0O

Job Number: 95-403
Report Prepared on: 03/17/95 Page 10
i T T T 1
| Beaker # | Constant | Final Weight Data | Constant |
| Pilter # | Tare | Date Time Weight (g) Analyst | Final i
| sample # |Weight (g) | | weight (g) |
| Run I.D. | I I |
| Total vol.,ml]| Beaker | | |
| Aliquot Vol. | Filter | | {
|-oeooeooeooaas |-=-mmnmeee SO EEERELEE LR | == mmmmm oo I
[12/10/94-024 | 65.31330 |03/24/95 14:35 65.31310 TGW | 65.31360
I | ©.00000 }03/15/95 12:51 '65.31360 TGW | J
|95-403-00482 | ! | ]
|BLK -202-RO | ] | |
I I | I |
| I I | I
|-==memmmmeees |-======--- fmmmmmmm e |-----eeomne-- I
|12/10/94-022 | 70.31920 |03/14/95 14:34 70.31810 TGW | 70.31860
| | o0.00000 j03/15/95 12:50 70.31880 TGW | |
|95-403-00485 | |03/16/95 16:26 70.31860 TGW | |
|[BLK -202-RO | | | |
| I | I I
| | I | I
f=m-mmmmmmeme f---nmme--- | ==-mmmmmmmm e e |==~omemmmmme- I
jo2/06/95-027 | 64.03970 |03/14/95 14:35 64.04000 TGW | 64.04030
] | 0.00000 |03/15/95 12:51 64.04030 TGW |

I |

I I

I I

I |

I I
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ETS Analytical Services, Inc.

Proudly serving industry and government since 1973, A USEPA Coniract Laboratory

A subsidiary of ETS International, Inc.

ETS, Inc.

1401 Municipal Road N.W.
Roanoke, VA 24012
ATTN: Mr. Andy Hetz

Re: Laboratory Analysis
ETSAS Client No. 6593
Contract #55-403-T

REPORT DATE/NUMBER: March 17, 1995 / 327
ANALYSIS FOR: 7 Method 5 Sampling Trains for 7 ICP Metals

METHOD OF ANALYSIS: EPA Method 5, SW-846 Method 6C10A

q SAMPLE ANALYSIS DATA —
CLIENT ID: SO-MS-R1 LAB ID: 175640
MATRIX: FILTER/AQ COLLECTED BY: ETS, INC.
COLLECTION DATE: /7 DATE RECEIVED: 03/15/95
OTHER ID: 95-403-T TIME COLLECTED:
DESCRIPTION: 1A & 1B
METALS/ELEMENTS RESULTS:
Calcium 531 ug, Total
LsAnalysis Date: 03/16/95 by: KO Run ID: 031695ETS

LsMethod: ICP, SW-846 Method 6010A; Det Limit= 60.0 ug, Total
LiComments: Initial Volume for Fraction 1A and 18 = 112 mls

Iron - 192 ug, Total
ksanalysis Date: 03/16/95 by: KO Run ID: 031695ETS
LsMethod: ICP, SW-846 Method 6010A; Det Limit= 6.0 ug, Total
Lecomments: Initial Volume for Fraction 1A and 1B = 112 mls

Manganese "192 ug, Total
LsAnalysis Date: 03/16/95 by: KO Run ID: 031695ETS
L.Method: ICP, SW-846 Method 6010A; Det Limit= 0.30 ug, Total
LtsComments: Initial Volume for Fraction 1A and 1B = 112 mls

Phosphorus < 300 ug, Total
k>Analysis Date: 03/16/%95 by: KO Run ID: 031695ETS
LsMethod: ICP, SW-846 Method 6010A; Det Limit= 300 ug, Total
LksComments: Initial Volume for Fraction 1A and 1B = 112 mls

REPORT CONTINUED ON NEXT PAGE

1401 Municipal Road, NW - Roanoke, Virginia 24012-1309 - 800-767-4016
703-265-0004 (Voice) - 703-563-4866 (Fax) - etsas @ roanoke.inf.net (E-Mail)

@ Prinied on recycled paper 1D Printed on recyclable paper




ETS, Inc.
Report of 03/17/95
Page No. 2

I SAMPLE ANALYSIS DATA

[3514

CLIENT ID: S0-MS5-R1 = LAB ID: 175640 {continued)

Potasgsium
L>Analysis Date: 03/16/95 by: KO .
iksMethod: ICP, SW-845 Method 6010A; Det
L>Comments: Initial Volume for Fraction

Sodium

25200 ug, Total
Run ID: 031695ETS

Limit= 300 ug, Total

1A and 1B = 112 mls

v

L>analysis Date: 03/16/95 by: KO
LuMethod: ICP, SW-846 Method 6010A; Det
LaComments: Initial Volume for Fraction

Sulfur

9300 ug, Total
Run ID: 031695ETS

Limit= 150 ug, Total

1A and 1B = 112 mls

L>analysis Date: 03/16/95 by: X0
EsMethod: ICP, SW-846 Method 60104A; Det
LksComments: Initial Volume for Fraction

CLIENT ID: S0O-M5-R2
MATRIX: FILTER/AQ
COLLECTION DATE: /7
OTHER ID: 95-403-T
DESCRIPTION: 1A & 1B
Calcium

5190 ug, Total
Run ID: 031695ETS

Limit= 300 ug, Total

1A and 1B = 112 mls

LAB ID: 175641
COLLECTED BY: ETS, INC.
DATE RECEIVED: 03/15/95
TIME COLLECTED:

L>Analysis Date: 03/16/95 by: KO
LsMethod: ICP, SW-846 Method 6010A; Det
t>Comments: Initial Volume for Fraction

Iron

696 ug, Total
Run ID: Q31695ETS

Limit= 60.0 ug, Total

1A and 1B = 120 mls

L>Analysis Date: 03/16/95 by: KO
LsMethod: ICP, SW-846 Method 6010A; Det
LsComments: Initial Volume for Fraction

Manganese

186 ug, Total
Run ID: 031635ETS

Limit= 6.0 ug, Total

1A and 1B = 120 mls

E>Analysis Date: 031/16/95 by: KO
ksMethod: ICP, S§W-846 Method 6010A; Det
LsComments: Initial Volume for Fraction

Phosphorus

159 ug, Total
Run ID: 03169SETS

Limit= 0.30 ug, Total

1A and 1B = 120 mls

Lsanalysis Date: 03/16/95 by: KO
L>Method: ICP, SW-846 Method 6010A; Det
L>Comments: Initial Volume for Fraction

Potaggium

< 300 ug, Total
Run ID: 031695ETS

Limit= 300 ug, Total

1A and 1B = 120 mls

L>Analysis Date: 03/16/95 by: KO
LsMethod: ICP, SW-846 Method 6010A; Det
L.Comments: Initial Volume for Fraction

@ Printed on recycled paper ’{D":*

REPORT CONTINUED ON NEXT PAGE

- 18860 ug, Total
Run ID: 031695ETS
Limit= 300 ug, Total
1A and 1B = 120 mls
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ETS, Inc.
Report of 03/17/95
Page No. 3
I SAMPFLE ANALYSIS DATA -1
CLIENT ID: SO-M5-R2 ® LAB ID: 175641 (continued)
Sodium 4380 ug, Total
E>Analysis Date: 03/16/95 by: KO Run ID: 0316%5ETS

LiMethod: ICP, SW-846 Method 6010A; Det Limit= 150 ug, Total
LxComments: Initial Volume for Fraction 1A and 1B = 120 mls

Sul fur 4800 ug, Total
L>Analysis Date: 03/16/95 by: KO Run ID: 031695ETS
LxMethod: ICP, SW-846 Method 6010A; Det Limit= 300 ug, Total
LsComments: Initial Volume for Fraction 1A and 1B = 120 mls

CLIENT ID: SO-M5-R3 LAB ID: 175642
MATRIX: FILTER/AQ COLLECTED BY: ETS, INC.
COLLECTION DATE: /7 DATE RECEIVED: 03/15/55
OTHER ID: 95-403-T TIME COLLECTED:
DESCRIPTICN: 1A & 1B
Calcium 486 ug, Total
L>Analysis Date: 03/16/95 by: KO Run ID: 03169SETS

LsMethod: ICP, SW-846 Method 6010A; Det Limit= 60.0 ug, Total
LxComments: Initial Volume for Fraction 1A and 1B = 108 mls

Iron 171 ug, Total
L>Analysis Date: 03/16/95 by: KO Run ID: 031695ETS
tsMethod: ICP, SW-846 Method 6010A; Det Limit= 6.0 ug, Total
L.Comments: Initial Volume for Fraction 1A and 1B = 108 mls

Manganese 168 ug, Total
kyanalysis Date: 03/16/95 by: KO Run ID: 031695ETS
LtxMethod: ICP, SW-846 Method 6010A; Det Limit= 0.30 ug, Total
k>Comments: Initial Volume for Fraction 1A and 1B = 108 mls

Phosphorus < 300 ug, Total
L>analysis Date: 03/16/95 by: KO Run ID: 031695ETS
LiMethod: ICP, SW-846 Method 6010A; Det Limit= 300 ug, Total
L>Comments: Initial Volume for Fraction 1A and 1B = 108 mls

Potasgium 20280 ug, Total
tuanalysis Date: 03/16/95 by: KO Run ID: 031695ETS
L>Method: ICP, SW-B846 Method 6010A; Det Limit= 300 ug, Total
LsComments: Initial Volume for Fraction 1A and 1B = 108 mls

Sodium 7650 ug., Total
E>Ana1ysis Date: 03/16/95 by: KO Run ID: 031695ETS
EsMethod: ICP, SW-846 Method 6010A; Det Limit= 150 ug, Total
LxComments: Initial Volume for Fraction 1A and 1B = 108 mls

REPORT CONTINUED ON NEXT PAGE
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ETS, Inc.
Report of 03/17/95
Page No. 4

( SAMPLE ANALYSIS DATA

CLIENT ID: SO-M5-R3 & LAB ID: 175642 (continued)

Sulfur 4380 ug, Total
LyAanalysis Date: 03/16/95 by: KO Run ID: 031695ETS
ksMethod: ICP, SW-846 Method 6010A; Det Limit= 300 ug, Total
LsComments: Initial Volume for Fraction 1A and 1B = 108 mls

CLIENT ID: SI-MS-R1 LAB ID: 175643
MATRIX: FILTER/AQ COLLECTED BY: ETS, INC.
COLLECTION DATE: / / DATE RECEIVED: 03/15/95
OTHER ID: 55-403-T TIME COLLECTED:
DESCRIPTION: 1A & 1B
Calcium 11820 ug, Total
k>analysis Date: 03/16/95 by: KO Run ID: 031695ETS

LsMethod: ICP, SW-846 Method 6010A; Det Limit= 60.0 ug, Total
Lscomments: Initial Volume for Fraction 1A and 1P = 110 mls

Iron 777 ug, Total
tyanalysis Date: 03/16/95 by: KO Run ID: 031695ETS
LsMethod: ICE, SW-846 Method 6010A; Det Limit= 6.0 ug, Total
kaComments: Initial Volume for Fraction 1A and 1B = 110 mls

Manganese 534 ug, Total
L:Analysis Date: 03/16/85 by: KO Run ID: 03169SETS
LsMethod: ICP, SW-B46 Method 601CA; Det Limit= 0.30 ug, Total
Lscomments: Initial Volume for Fraction 1A and 1B = 110 mls

Phosphorus 864 ug, Total
E>Ana1ysis Date: 03/16/95 by: KO Run ID: 031695ETS i
LksMethod: ICP, SW-846 Method 6010A; Det Limit= 300 ug, Total
LsComments: Initial Volume for Fraction 1A and 1B = 110 mls

Potassium 27810 ug, Total
LsAnalysis Date: 03/16/95 by: KO Run ID: 03169SETS
LiMethod: ICP, SW-846 Method 6010A; Det Limit= 300 ug, Total
tsComments: Initial Volume for Fraction 1A and 1B = 110 mls

Sodium 12690 ug, Total
ksAnalysis Date: 03/16/95 by: KO- Run ID: 031695ETS
LsMethod: ICP, SW-846 Method 6010A; Det Limit= 150 ug, Total
LsComments: Initial Volume for Fraction 1A and 1B = 110 mls

Sulfur 4650 ug, Total
Lyanalysis Date: 03/16/95 by: KO Run ID: 031695ETS
ksMethod: ICP, SW-846 Method 6010A; Det Limit= 300 ug, Total
L>Comments: Initial Volume for Fraction 1A and 1B = 110 mls

REPORT CONTINUED ON NEXT PAGE
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ETS, Inc.

Report of 03/17/95

Page No. §

[ SAMPLE ANALYSIS DATA
CLIENT ID: SI-MS-R1 ® LAB ID: 175643 (continued)

CLIENT ID: SI-M5-R2
MATRIX: FILTER/AQ
COLLECTION DATE: /7
OTHER ID: 95-403-T
DESCRIPTION: 1A & 1B

LAB ID: 175644
COLLECTED BY: ETS,
DATE RECEIVED:
TIME COLLECTED:

INC.
03/15/35

Calcium

14580 ug, Total

L>Analysis Date: 03/16/55 by: KO Run ID: 031695ETS
LksMethod: ICP, SW-846 Method 6010A; Det Limit= 80.0 ug, Total
LsComments: Initial Volume for Fraction 1A and 1B = 120 mls

Iron 726 ug, Total
L>Analysis Date: 03/16/95 by: KO Run ID: 031695ETS
LxMethod: ICP, SW-846 Method 6010A; Det Limit= 6.0 ug, Total
LxComments: Initial Volume for Fraction 1A and 1B = 120 mls

Manganese 519 ug, Total

L>Analysis Date: 03/16/95 by: KO
xMethod: ICP, SW-846 Method 6010A; Det
L>Comments: Initial Volume for Fracticn

Run ID: 03169S5ETS
Limit= 0.30 ug, Total
1A and 1B 120 mls

Phosphorus

t>Analysis Date: 03/16/95 by: KO

909 ug, Total
Run ID: 031695ETS

Lt>Method: ICP, SW-846 Method 6010A; Det Limit= 300 ug, Total
L,Comments: Initial Volume for Fraction 1A and 1B = 120 mls
Potassium 22740 ug, Total
kuAnalysis Date: 03/16/95 by: KO Run ID: 031695ETS
LsMethod: ICP, SW-846 Method 6010A; Det Limit= 300 ug, Total
LiComments: Initial Volume for Fraction 1A and 1B = 120 mls
Scdium 6600 ug, Total
L>hanalysis Date: 03/16/95 by: KO Run ID: 031695ETS
LsMethod: ICP, SW-846 Method 6010A; Det Limit= 150 ug, Total

L>Comments: Initial Volume for Fraction

Sulfur

1A and 1B 120 mls

k>Analysis Date: 03/16/95 by: KO

5070 ug, Total
Run ID: 031695ETS

ksMethod: ICP, SW-846 Method 6010A; Det Limit= 300 ug, Total
EsComments: Initial Volume for Fraction 1A and 1B = 120 mls
CLIENT ID: SI-M5-R3 LAB ID: 175645
MATRIX: FILTER/ZAQ COLLECTED BY: ETS, INC.
COLLECTION DATE: /7 DATE RECEIVED: 03/15/95

OTHER ID: 95-403-T
DESCRIPTION: 1A & 1B

@ Printed on recyeled paper

REPORT CONTINUED ON NEXT PAGE

'&% Printed on recyclable paper

TIME COLLECTED:




ETS,

Inc.

Report of 03/17/95
Page No. 6

SAMPLE ANALYSIS DATA

Fasy;8

CLIENT ID: SI-M5-R3 ®» LAB ID: 175645 (continued)

CLIENT ID: BLANK
MATRIX: FILTER/AQ
COLLECTION DATE: / /
OTHER ID: 95-403-T

Calcium -
L>Analysis Date: 03/16/95 by: KO
ksMethod: ICP, SW-846 Method 6010A; Det
LsComments: Initial Volume for Fraction

13530 ug, Total
Run ID: 031635ETS

Limit= 60.0 ug, Total

1A and 1B = 130 mls

Iron
bk>Analysis Date: 03/16/95 by: KO
LsMethod: ICP, SW-846 Method 6010A; Det
ksComments: Initial Volume for Fraction

1029 ug, Total
Run ID: 03169395ETS

Limit= 6.0 ug, Total

1A and 1B = 130 mls

Manganesae
L>analysis Date: 03/16/95 by: KO
LsMethod: ICP, SW-846 Method 6010A; Det
LsComments: Initial Volume for Fraction

552 ug, Total
Run ID: 031695ETS

Limit= 0.30 ug, Total

1A and 1B = 130 mls

Phosphorus
LsAnalysis Date: 03/16/95 by: KO
LsMethod: ICP, SW-846 Method 6010a; Det
LsComments: Initial Veolume for Fraction

Potassium

831 ug, Total
Run ID: 031655ETS

Limit= 300 ug, Total

iA and 1B = 130 mls

L>Analysis Date: 03/16/95 by: KO
tsMethod: ICP, SW-846 Method 6010A; Det
ExComments: Initial Volume for Fraction

Sodium

19530 ug, Total
Run ID: 031695ETS

Limit= 300 ug, Total

1A and 1B = 130 mls

L>Analysis Date: 03/16/95 by: KO
tsMethod: ICP, SW-846 Method 6010A; Det
L>Comments: Initial Volume for Fraction

Sulfur

8130 ug, Total
Run ID: 031695ETS

Limit= 150 ug, Total

1A and 1B = 130 mls

L>Analysis Date: 03/16/55 by: KO
LsMethod: ICP, SW-846 Method 6010A; Det
LsComments: Initial Veolume for Fraction

DESCRIPTION: 1A & 1B

Calcium

5490 ug, Total
Run ID: 031695ETS

Limit= 300 ug, Total

1A and 1B = 130 mls

LAB ID: 175646
COLLECTED BY: ETS, INC.
DATE RECEIVED: 03/15/35
TIME COLLECTED:

E>Analysis Date: 03/16/95 by: KO
LaMethod: ICP, SW-846 Method 6010A; Det
L>Comments: Initial Volume for Fraction

REPORT CONTINUED ON NEXT PAGE

< 6§0.0 ug, Total
Run ID: 031695ETS

Limit= 60.0 ug, Total

1A and 1B = 115 mls
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ETS, Inc.
Report of 03/17/95
Page No. 7
i SAMPLE ANALYSIS DATA
CLIENT ID: BLANK ® LAB ID: 175646 {(continued)
Iron

L>Analysis Date: 03/16/95 by: KO
LsMethod: ICP, SW-846 Method 6010A; Det
LxComments: Initial Volume for Fraction

20.4 ug, Total
Run ID: 031695ETS

Limit= 6.0 ug, Total

1A and 1B = 115 mls

Manganese

L>Analysis Date: 03/16/95 by: KO

0.90 ug, Total
Run ID: 031695ETS

LxMethod: ICP, SW-846 Method 6010A; Det Limit= 0.30 ug, Total
LsComments: Initial Volume for Fraction 1A and 1B = 115 mls

Phoaphorus < 300 ug, Total
t>Analysis Date: 03/16/9S by: KO Run ID: 031695ETS
ExMethod: ICP, SW-846 Method €010A; Det Limit= 300 ug, Total
LsComments: Initial Volume for Fraction 1A and 1B = 115 mls

Potassium < 300 ug, Total
Lsanalysis Date: 03/16/95 by: KO Run ID: 031635ETS
L.Method: ICP, SW-846 Method 6010A; Det Limit= 300 ug, Total
LksComments: Initial Volume for Fraction 1A and iB = 115 mls

Sodium 555 ug, Total
LsAnalysis Date: 03/16/95 by: KO Run ID: 031695ETS
LsMethod: ICP, SW-846 Method 6010A; Det Limit= 150 ug, Total
LsComments: Initial Volume for Fraction 1A and 1B = 115 mls

Sulfur 384 ug, Total
L>Analysis Date: 03/16/95 by: KO Run ID: Q31695ETS
ksMethod: ICP, SW-846 Method 6010A; Det Limit= 300 ug, Total
L>Comments: Initial Volume for Fraction 1A and 1B = 115 mls

Quality Assurance performed on the above data is presented on the following page(s).

1f we may be of further assistance, please contact us at any time.

Sincerely,
ETS ALYTICAL SEfjﬁS , INC,
\¢é£z:;vnqu5$Z/‘ AP

Susanne H. Deegan, Proj

@ Printed on recycled paper
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Mater Box Noueessrenaes
THERMOCOUPLE NUMBER
Reference
Temperature

gEEEdEn.

D
—
g

Calibration Perforsed By .......

Post Test Calibration—Contract #\-

Pre-Test Calibration-Contract 3-

Comnents:

E.T.G. INC.
METER CONSOLE CALIBRATION FORM

b REFERENCE CALIBRATOR HH71 CAL-K
f Date secnnciercnsinnnnne.  21-Sep-94
Thersocouple  Difference
Teaperature 4
3 0. 600
31 0.203
% 8.179
201 -8, 152
k- -0.132
39 9.116
499 0. 104
601 -0, 094
750 9. 000
799 0.079
308 9.000
0.828  AVERAGE DIFF
MICK BERKHERD




Post Test Calibration-Contract #\-

Pre-Test Calibration-Contract §-

Comments:

]
E.7.5. INC.
METER CONSOLE CRLIBRATION FORM
Meter Box Noui.eesesen. 6 REFERENCE CRLIBRATOR HH71 CAL-H
THERMOCOUPLE NUMBER 2 Date weeireen.s eravsarsar  O1-Bep-94
Reference  Thersscouple  Difference
Tesperature Teaperature %

1 e 8 0.080

2 R al 8.203

3 12a 9 8.179

.4 28 201 -8, 152

3 k") k| -0.132

b 469 3N 0.116

7 500 439 8. 194

8 600 601 -0.994

9 ™ Ten . 099

18 88 800 2,009

11 909 9% .000

0.026 AVERAGE DIFF

Lalibration Perforsed By .......  MICK BERKHEAD




R
E.T.5. INC.
METER CONSOLE CALIBRATION FORM
Meter Box Nowswvesausns b REFERENCE CALIBRRTOR HH71 CAL-H
THERMOCOUPLE NUMBER 3 Date vevesricaacariornnes 21-5ep-94
Reference  Thersocouple Difference
Tesperature Tesperature %
1 9 o 2.000
2 3 3l 8,203
3 1% 99 8.179
) F 28 0. 008
3 38 301 -6.132
6 48 400 . 800
7 30 499 8. 104
8 609 609 .020
9 709 700 . 306
19 g0 799 8.979
11 968 900 0. 890
0.939 AVERAGE DIFF
Calibration Performed By ....... HICK BERKHEAD

Post Test Calibration-Contract #\-

Pre-Test Calibration-Contract 4-

Comments:




Post Test Calibration—Contract #\-

Pre-Test Calibration—Contract $-

Comments:

£.7.5. INC,

HICK BERKHERD

METER CONSOLE CALIBRATION FORM

Meter Box No........... & REFERENCE CALIBRATOR HH71 CAL-K
THERMOCOUPLE NUMBER 4 Date ..... ssvarassnvrnses . 21-Bep-94
Reference  Thersocouple Difference
Teagerature Temperature 1
1 ] ] 0.%09
2 2 3 8,203
3 109 99 8179
4 200 208 2. 000
5 e 301 -2.132
5 460 399 0.116
7 ™ 499 0. 104
8 L) 608 . 500
9 780 700 0.2%09
10 849 199 0. 79
11 969 508 8. 289
6.820  AVERAGE DIFF
falibration Perforsed By .......




R
E.T.5. INC
METER CONSOLE CALIBRATION FORM
Meter Box Noseesvereaas 6 FREFERENCE CALIBRATOR H71 CAL-K
THERMOCOUPLE NUMBER 3 Date cevvvricrnannns ceeas  21-Sep-94
Reference  Thermocouple Difference
Tesperature Temperature %

1 ) 8 e. 060

2 k-4 K}l @.203

3 190 99 8.179

4 200 200 0. 080

3 300 38 0.132

b 400 480 0. 96

7 SR 499 2.104

8 009 601 -0. 2%

3 7% 700 @. 269

19 802 799 8.879

11 908 980 o. 000

€.931 AVERASE DIFF

Calitration Perforsed By .......  MICK BERKHERD

Post Test Calibration-Contract 3\-

Pre-Test Calibration-Contract #-

Conments:

- = = -




=

Meter Box Now.usearerss

THERMOCOUPLE NUMBER 6
Reference
Teaperature

o~ O LN & Y —

EEEE8EEEERS

— e
-0

Il:alibration Perforsed By .......

Post Test Calibration-Contract #\-

Pre-Test Calibration-Contract #-

Comments:

E.T.5. INC.
METER CONSOLE CALIBRATION FURM

Thersocouple
Temperature
1
3
99
208
31
kb
899
L)
708
%
8%

HICK BERKHEAD

& REFERENCE CALIBRATOR
Date araddvrnana

Difference

3
-a.217
8.ce3
0.179
8.200
2.132
8. 116
0. 104
0.200
9.029
9.079
0.074

@.0:37

HH71 CAL-K
21-Sep-94

AVERABE DIFF




R
E.T.S. INC.
METER CONSGLE CALIBRATION FORM
Meter Bow Mo, .eueveeans 6 REFERENCE CALIBRRTOR HTL CAL-K
THERMCCOUPLE NUMBER 7 Date «uvvunn cervessaeass  21-Sep-94
Reference  Thermscouple Difference
Tesperature Tesperature %

1 ] ] e.209

2 k- 3 8.203

3 10Q 99 8.179

4 208 280 8.020

3 308 301 -9.132

b 402 480 0. deg

7 300 439 0.104

8 00 621 -2.%3%

9 70e 700 0. %0

18 829 799 0.979

11 908 309 T 0009

8.831 AVERABE DIFF

Calibration Perforsed By ....... MICK BERKHEAD

Post Test Calibration—Contract #\-

Pre-Test Calibration-Contract -

Coaments: '
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E.T.G. INC.

METER CONSOLE CALIBRATION FORM

Meter Box Nou.veseesaes
THERMOCGUPLE NUMBER
Reference
Tesperature
: ¢
32
109
2en
300
408
500
baa
700
aea
989

o~ o N & e Y

—
—

Calibration Perforsed By .......

Post Test Calibration-Contract #\-

Pre-Test Calibration—Contract #-

Comsents:

Teaperature
]
)
98
199
309
399
498
599
699
98
900

CARL POMWELL

12 REFERENCE CALIBRATOR
l Date ‘evsdenaviorp Rl
Theraacouple

%

Difference

. 208
0. 497
0.3%7
8. 152
.00
e 116
8.208
0. 894
€.286
8.139
.00

0. 144

HH71 CAL-K

20-Sep-94

AVERAGE DIFF

I--



E.T.5 INC.
METER CONSOLE CALIBRATION FORM

Meter Box Nouvvooveenas 12 REFERENCE CALIBRATUR
THERMOCOUPLE NUMBER 2 Date vivinvnans veseesares
Reference  Thersocouple  Difference
Temperature Temperature )
1 77 75 8.372
2 160 99 8.179
3 200 198 8.303
§ 368 298 0.263
3 409 398 0.233
6 %0 498 9.208
7 500 660 9. 008
8 TeR 638 e.172
9 aeg 799 8.279
10 900 899 8.074
i1 e . [ 9. 060
2.171
ICalibratinn Perforsed By ...... »  CARL POWELL

IPost Test Calibration-Contract #\- —7m-

IPre-Test Calibration-Contract #-

IConmts:

!
N N I

HH71 CAL-#
28-Sep-94

AVERAGE DIFF




Meter Box Nowesenaoonse
THERMOCOUPLE NUMBER
Reference
Temperature
85
-]
202
30
408
500
6
708
8en
999

WD e O U e Y

—
-

Calibration Perforsed By .......

Post Test Calibration-Contract #\-

Pre-Test Calibratien-Contract #-

Comments:

E.T.5. INC.
METER CONSOLE CALIBRATI(N FORM

Theragcouple
Tenperature
85
99
198
29
398
499
%8
6948
798
898
?

CARL POMELL

f2 REFERENCE CALIBRATIR
3 Date serirneccnss

Difference

i

0.080
Q179
8. 383
8.1
8.233
8. 104
8.189
8.1
0.15%
0. 147
9. 960

8.147 AVERAGE DIFF

K71 CAL-K
20-Sep~34




A

Meter Box Noussesennaes

e D D~ YN D T e ?
-

€. 7.5 INC.

METER CONSOLE CALIBRATION FORM

12 REFERENCE CALIBRATOR

4§ Date vevvecnvrnnaacnes

7Y CALK
e 20-Sep-9%

Reference  Thermocouple Difference

Tesperature Tesperature
9
31
%
208
298
398
599
398
697
798
898

SEEEEEEEER.

Calibration Performed By .......  CARL POWELL

Post Test Calibration-Contract #\-

Pre-Test Calibration-Contract §-

Cosments:

*

9.089
9.263
2.1
0.288
9.263
8.233
9. 104
2,189
2.239
2.159
0. 147

9.138  AVERAGE DIFF




R E.T.S. INC.
METER CONSOLE CALIBRATION FGRM

Meter Box No..ovvesesns 12 REFERENCE CALIBRATOR HH7L CALH
Wmﬂ Date trdr BRI RO RRSRTNAR NS Heﬂ#
Reference  Thermocouple Difference

oh

Tesperature Temperature ]
1 e @ 9.089
2 2 3 8.203
3 108 el 9. 000
4 208 198 8 303
3 300 239 0.132
6 400 398 8.213
7 500 498 0.202
8 620 98 . 189
9 708 697 8.239
10 400 798 8. 139
11 908 899 0.874
0.168 AVERAGE DIFF
Calibration Perforsed By ....... CARL POWELL

Post Test Calibration-Contract #\-

Pre-Test Calibration-Contract #-

Camments:




1
!

=

Meter Box Nov.veeseons.
THERMOCOUPLE NUMBER

Reference

Temperature
L ?
é 2
3 18
4§ 208
3 300
6 480
i i
8 680
9 L.
10 500
i1 900

Calibration Perfarsed By .......

Post Test Calibration-Contract #\-

Pre-Test Calibration—Contract 4-

Coaments:

E.T.S. INC

Thersocouple
Tesperature
e
31
1ed
208
30
399
je9
599
%9
799
898

CARL POWELL

12 REFERENCE CALIBRATOR
6 mte SASRREREERNRIRBAVIEED S MEH“

METER CONSOLE CALIBRATION FORM

HHT1 CAL-H

Difference

1

9,00
9.283
2.00
0.0
8. %20
8.115
0.0e2
0.994
9.886
2,079
9. 147

0.%66 AVERAGE DIFF




R i
E.T.5. INC. ,
METER CONSOLE CALIBRATION FORM I
Meter Box No..osuvsnnss 12 REFERENCE CALIBRATOR HAT1 CALK
THERMOCGUPLE NUMBER 7 Date covvevencerenncnrasn  20-Sep-04
Reference  Thersccouple Difference
Tesperature Temperature 3
1 ) Q 0.062
2 2 3 9.2e0
3 100 108 .963
) 208 198 @.3e3
] 300 300 9.009
6 408 400 .22
7 309 499 9. 124
8 6088 689 9. 62%0
9 790 599 9,285 B
19 802 798 2139 |
11 969 899 2,974 ‘
8.06b AVERAGE DIFF |
Calibration Perforsed By ..,....  CARL POWELL

I’

Post Test Calibration-Cantract #\-

Pre-Test Calibration-Contract 4-

Comments:




APPENDIX J

PARTICLE SIZING DATA AND RESULTS




iy

RUN NUMBER M1-4-R1
Date 03/09/95 METHOD 4 DATA
Start Time 17:57 INIT. FINAL
End Time 19:00 (mb {mh
Stack Diam. 48 inches IMP.1 844.8 846.8
Meter Box Gamma 0.9993 IMP.2 743.1 748.7
Meter Box dH@ 1.7269 IMP.3 - 583.2 508.0
Barometric 28.50 in Hg IMP.4
Cp 0.84 IMP.5
Test Duration 60 minutes IMP.6
IMP.7
, TOTAL 1981.1 2193.5
METHOD 1-4 RESULTS S.G. 775.9 780.4
Metered Volume 42.077 dcf
Volume @ Std.Cond. 40.075 dscf METHOD 3 DATA
% Water 20.97 % %02 17.6 Md
Velocity 71.35 fi/sec %CQ02 2.90 Ms
Actual Flow . 53798 acfm %CO 0.0 Ps
Std. Flow 44622 scfm %N2 79.5 Fo
Dry Std. Flow 35264 dscfm 02+C02 20.5 %EA
STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET - OUTLET
POINT  (Degh) (in.WC) {in.WC) (in.WC) (dcf) . (DegF) (DegPk)
1 137 0.65 0.78 137.513 64 64
2 141 1.50 1.80 179.590 66 65
3 141 1.60 1.92 87 85
4 141 1.60 1.92 70 85
5 143 1.70 2.04 70 66
6 143 -2.50 1.0 2.28 72 66
7 143 1.85 2.20 73 " 66
3 143 1.70 -2.04 75 &7
9 143 1.45 1.74 75 687
10 144 0.78 0.94 74 87
11 135 0.68 0.82 69 86
12 140 0.74 0.88 71 87
13 144 -2.50 0.88 1.08 72 87
14 144 0.94 1.13 73 68
15 144 1.10 1.32 74 68
16 . 143 1.20 1.49 74 68
17 145 1.35 1.62 76 69
18 145 1.45 1.74 76 69
19 145 1.48 1.74 76 89
20 145 1.00 1.20 77 70
: 179.580
AVG. 142 -2.50 1.28 1.53 42.077 70

NET

202.0
58

0.0
0.0
0.0
0.0
2124
13.5

29.17
26.83
28.32
1.138

519
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—~

. IRUNID. ; TECHNICIAN:

INTEGRATED BAG ANALYSIS FOR %02 AND %CQ2
INSTRUMENT ANALYZER METHOD 3A

SOURCE. L p - facilrc LOCATION. 5S¢ redfe s cnftel ]
RUNID.. so-mz- &[] ETS CONT.NO.. 1§~ 4#/s
PROCESS/FUEL TYPE: _wopd TECHNICIAN: (48
%02 17 £ %C02 1?
(%02 (2L %CO2 Z. T
"%02 (Z£ %C0O2 2. 7
IAVERAGE [ 2.£ AVERAGE Z.9
[Fo FACTOR: I /{
[RUNID. so- mZ-£7% [TECHNICIAN: . £ 47 |
%02 172.7 %C02 2 (
%02 173 %CO2 2. (
%Q2 (73 %C0O2 7
~ AVERAGE (7.5 AVERAGE ~ 3./

Fo FACTOR.__ 1./¢ ]

“19%02 %C02
%02 %C0O2
%02 %C02
AVERAGE AVERAGE
Fo FACTOR:

- Fo=(20.9 - %02)/%C02

COMMON Fo FACTORS: Coal, Bituminous (1.083-1.230)
Gas, Natural (1.600-1.836) Coal, Anthracite (1.016-1.130)
Gas, Propane (1.434-1.586) Qil, Distillate (1.260-1.413)
Woaod (1.000-1.120) Qil, Residual (1.210-1.370)




RUN NUMBER Si-M4-R1
Date 03/10/95 METHOD 4 DATA
Start Time 09:10 INIT. FINAL
End Time 10:40 (mb {mh
Stack Diam. 48 inches IMP.1 614.3 745.0
Meter Box Gamma 1.0051 IMP.2 - 730.5 738.3
Meter Box dH@ 1.8500 IMP.3 5983.7 5948
Barometric 28.50 in.Hg IMP.4
Cp 0.84 IMP.5
Test Duration 80 minutes IMP.8
IMP.7
TOTAL 1938.5 2077.9
METHOD 1-4 RESULTS S.G. 785.6 797.5
Metered Volume 33.041 dcf '
Volume @ Std.Cond. 31.120 dscf METHCD 3 DATA
% Water 18.62 % %02 17.5 Md
Velocity 74.61 ft/sec %C02 3.10 Ms
Actual Flow 56257 acfm %CO 0.0 Ps
Std. Flow 44915 scfm %N2 79.4 Fo
Dry Std. Flow 36550 dscfm 02+C02 20.6 %EA
STACK METER METER TEMPERATURE
TEMP STATIC DP DH VOLUME INLET OUTLET
POINT _ (DegF) (in.WC) (in.WC) (in.WQC) (dcf) (Degh) {DegF)
1 166 -8.50 1.20 0.38 471.804 72 ‘ 72
2 168 -9.50 1.20 0.96 489.200 74 74
3 168 1.30 0.86 74 74
4 149 1.20 0.838 490.800 73 73
5 143 1.50 1.10 506.445 - 76 76
6 145 1.50 1.10 76 76
7 147 1.60 1.10 74 74
8 147 1.40 1.00 74 75
9 149 1.40 1.00 74 76
10 150 1.30 0.96 74 76
1 150 1.30 0.96 74 76
12 150 1.00 0.74 74 76
13 155 1.40 1.00 76 78
14 155 1.30 0.96 76 - 78
15 154 1.30 0.96 76 78
16 154 1.50 1.10 80 82
17 154 1.50 1.10 80 82
18 160 1.40 1.00 80 82
19 160 1.50 1.10 82 84
20 164 1.40 1.00 82 84
21 156 1.30 0.96 82 84
22 156 1.30 0.96 82 85
23 156 1.00 0.74 83 85
24 152 1,00 0.74 83 85
: 506.445
AVG, 158 -9.50 1.33 0.97 33.041 78

NET

130.7
7.8
0.8
0.0
0.0
0.0
0.0

139.4

11.9

29.20
271
27.80
1.097

506

'
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INTEGRATED BAG ANALYSIS FOR %02 AND %C02
INSTRUMENT ANALYZER METHOD 3A

[SOURCE: Z A~ Jzc Jir

IRUNILD.. 5 F-/22Z- £/

ETS CONT. NO.: 95 -<%/5

LOCATION: _ Senrikr L.let

PROCESS/FUEL TYPE: W04L= TECHNICIAN: k£S5
%02 (77 %CO2 2.5
%02 (2 %C02 ZR
%02 (77 %C02 Z.7
IAVERAGE (79 AVERAGE Zj

[Fo FACTOR: | ,7{(

_ _ ﬂtl 'F. o

RUNID. 5T m2- £2_ _[TECHNICIAN: _

%02 7.5 %C02 A

%02 /2.5 %C02 3./

[%02 (9.5 %C02 3./
AVERAGE 3/

+ [AVERAGE /2.5

[Fo FACTOR: _ J,47¢9

— —

TECHNICIAN:
=602 %CO2
%02 %C02
b
IAVERAGE AVERAGE
ﬂFo FACTOR:

Fo = (20.9 - %02)/%C02

COMMON Fo FACTORS;

Gas, Natural (1.600-1.836)
Gas, Propane (1.434-1.586)
Woced (1.000-1.120)

Coal, Bituminous (1.083-1.230)
Coal, Anthracite (1.016-1.130)
Qil, Distillate (1.260-1.413)
Qil, Residual (1.210-1.370)



. BAHCO DATA AND RESULTS

l ETS CONTRACT : 95-403-T
ETS I.D. -1 8I-M4-R1

CLIENT : LOUISIANA PACIFIC

NOTE: All sample dust weights include pan weight.

CE GE DATA DENSITY DATA

PAN WEIGHT (grams): 2.6506 FLASK VOLUME (ml) : 5¢
FLASK WEIGHT (gms) :  40.680¢C

AS-IS SAMPLE WT (gms) : 2.8261 SAMPLE + FLASK (grams) : 40.712z

-100 MESH SAMPLE (gms): 2.8058 LIQUID DENSITY (gm/cc) - 0.785%

BAHCO SAMPLE (gms) : 2.7735 FLSK+LIQU.+SAMP. (grams) : 79.969:

PERCENT LESS THAN 88.43 CALCULATED DUST DENSITY = 1.412

100 MESH {150 microns)

CUMULATIVE
TERMINAL PERCENT PARTICLE
RESIDUE VELOCITY LESS THAN DIAMETER

THROTTLE {(grams}) (in/min} SIZE (microns)
18 2.7643 0.62 6.62 2.46
17 2.7545 2.41 13.67 4.86
16 2.7361 16.2 26.91 12.59
14 2.7150 22.1 42,09 14.71
12 2.6938 51.0 57.35 22.35
8 2.6700 168 74.47 40.56
4 2.6651 - 262 78.00 50.65
0 2.6629 315 79.58 55.54
CAL.CULATIONS
CUM.%¥ LESS = ( BAHCO SAMPLE - RESIDUE )
I THAN SIZE = =  ~--mecmmmmmmme o mmccaoo- x (% LESS THAN 100 MESH)
BAHCO SAMPLE

I log(Diameter} = 0.5705 - 1/2 x ( log(Density) - log(Term.Vel.) )
[ |
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REPORT OF ANALYSIS

Page 1 of 2
March 17, 1985

Terry Williamson

ETS, INC.

1401 Municipal Rd NW
Roanoke, VA 24012-1309

Re: Particle Sizing

ETS: PURCHASE ORDER 5425
ETS: Contract #95-403-T

“W"TELEDYNE

WAH CHANG ALBANY
Analytical Services
1600 Old Salem Rd NE
Albany, OR 97321
(503) 967-6939
Expeditor (503) 967-6913
FAX (503) 967-6986

TWCA S.0. : B-9802-1

b TWCA Sample 1D: J-54603

Under a microscope, particles
MEDIAN: 18 gm up to 120pgm were observed.

Distribution table attached.

=y

Bill Beasley
Analytical Laboratory Expeditor

de

It
socument : §:\uasorr1cy AaPRlyHcal fasuits are subject to terms listed on the batk ‘XED




« DISTRIBUTION TABLE (BY VOL.) '
(KCDI=GPTIONAL)
HORIBA CAPA-788 PARTICLE ANALYZER Ml Flzl U0y Olral - uczl I
— 59, 8¢ 9.8 126.8 3 59 g
ATE 3 - 1o - 94 dige (3 Ioed s - ?
— JU=30. . . .
s, _s)] S HLOD 0.8-20.0 18,3 72,7 498 l
W.8-10:8 193 544 18.8
sise, At/ 96-9.08 2.4 35 2.8 -
. 9.96-3.08 1.1 307 16.8 |
B.o8-7.08 1.7 306 9,38 l
* CONDITIONS 7.98-6.0 2.3 2903 -8.00 |
§.88-5.88 6.4 7% 7.98
DISP. VISC. 1.54 [cPl g8-4.00 1 2102 698
DISP. DENS. @.76 (92 1.88-3.60 3.7 181 598
SANP. DENS. 1.4 [9/cc] T06-2.90 4.1 (44 C age
° : 2-89—1:89 5'? 19-3 3:89
D (NRX)  58.88 [ja] [Lg8-9.98 9.4 4% 3,40
D (AIND .18 (] 8.98-9.38 8.3 4.7 186
8.38-9.78 8.5 1.5 2.9 l
SPEED 488 CrPa’min] B.78-9.66 B4 36 8. 88
9.56-9.59 4.1 13 3.78
TiNE BH AN 5§ 9.56-8.48 8.4 31 940
0.48‘9-33 a- 5 2- 7 Bn 58 \
a8 18 [ani #.36-0.28 8.5 2.2 8.48 | l
B.28-4.18 8.7 L6 2.3 |
NEASURE MODE GRADIENT 8.16-0.89 . 8.9 g9 6.2 -
* DATA D (NEDIAN)  17.72 [fal '
ABSRBANCE 5 14,56 [
S 1.664 [a2/9]
9 9.5
TINE : I
- « DISTRIBUTION GRAPH (BY VOL.)
(k(DI=GPTIONAL)
DC/al FUzI C A ? l
' or. .
18 n ar
ggg ~ 1 B | :
3.9 — J 55,03 I
26,8 <
X f
g8 T77edian 1Gum |
608
5,89 | .
4,99 |
L) L i
é:gg ' . NU ¢ Und&l‘ /.
ggg ' mi cm&caf‘d , oarévdf.
s |
gfg Obs erv<d .

P74 i

Y- /538 |






